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DEPARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON 

SLEEPING  SICKNESS. 


APPENDIX  A. 


Questions  furnished  to  Witnesses. 


Questions  for  Witnesses. 


]^ote. — These  questions  are  sent  to  indicate  generally 
the  matters  on  which  the  Committee  will  seek  assist- 
ance from  the  witnesses,  and  no  written  replies  are 
required. 

Witnesses  are  expected  to  deal  only  with  the  sub- 
jects which  come  within  the  range  of  experiments 
which  they  have  made  or  inquiries  on  which  they  have 
been  engaged,  hwi  any  information  as  to  the  results  of 
their  observations  on  all  matters  connected  with  sleeping 
sickness  will  be  valued  by  the  Committee. 

Human  Trypanosomiasis. 

1.  In  what  countries  have  you  observed  sleeping 
sickness  and  for  what  time  ? 

2.  What  was  the  nature  of  your  observations 
(administrative,  clinical,  research,  &c.)  ? 

3.  When  was  the  first  case  obsei-ved  in  the  districts 
with  which  you  are  familiar  P 

4.  Whence  did  it  come  ?  Do  the  natives  consider 
it  a  new  disease  ? 

5.  What  is  the  incidence  and  case- mortality  of  the 
disease  ? 

6.  What  is  the  average  duration  of  the  disease? 
Does  it  appear  to  be  getting  milder  in  character  or 
more  severe  ? 

7.  Is  it  spreading  or  likely  to  spread  ?  Is  it 
epidemic  or  likely  to  become  so  ? 

8.  Has  a  systematic  search  for  cases  been  made 
among  the  inhalntants  ? 

9.  How  long  were  ti'ypano3omes  searched  for  in  the 
blood  or  glands  of  suspected  cases  ?  Was  the  thick 
film  method  or  centrifuging  employed,  or  was  blood 
inoculated  into  susceptible  animals  ? 

10.  Is  it  difficult  to  persuade  the  natives  to  submit 
to  examination  ?  Have  you  any  reason  to  suspect  that 
cases  are  concealed  by  them  P 

11.  Were  trypanosomes  numerous  or  scanty  in  the 
blood,  glands,  or  cerebro-spinal  fluid? 

12.  Have  you  noted  any  periodicity  in  the  numljer 
of  trypanosomes  in  the  blood  P 

13.  Does  infection  of  man  appear  to  occur  with 
greater  frequency  at  any  particular  season  P 

14.  Was  opacity  of  the  cornea  a  frequent  complica- 
tion ? 

15.  Do  you  consider  that  only  one  species  of  human 
trypanosome  is  in  natui-e  transmitted  by  one  species  of 
tsetse,  or  that  any  tsetse  may  in  nature  transmit  any 
human  trypanosome  ? 

16.  How  far  are  trypanosomes  of  the  "  hrucei 
group "  {T.  hrucei  vel  rhodesiense,  T.  gainb/'ense.  T. 
evansi,  and  T.  equiper-dum)  distinct  and  distinguish- 
able from  other  trypanosomes  P 

17.  With  regard  to  the  hrucei  group,  how  far  can 
T.  gaviMen.se,  T.  rhodesiense,  and  any  others  be  distin- 
guished morphologically — 

(1)  in  man  ? 

(2)  in  mammals,  birds,  and  reptiles  ? 

(3)  in  the  fly  ? 

18.  How  far  can  the  varieties  of  trypanosomiasis 
produced  by  the  trypanosomes  of  the  hrucei  group  be 
distinguished — 

(1)  in  man  ? 

(2)  in  diiferent  mammals,  e.g.,  monkeys,  ante- 
lopes, domestic  stock,  and  experimental 
animals  P 

(3)  in  birds  ? 

(4)  in  reptiles  P 

19.  Are  pathogenic  trypanosomes.  whether  actually 
prodiicing  disease  or  not,  found  in  any  area  where — 

(1)  no  large  wild  mammals  exist  ? 

(2)  no  tsetse  have  been  discovered  P 
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20.  Do  you  consider  that  the  bite  of  an  infective 
Glossina  is  the  only  way  in  which  infection  takes 
place  P 

21.  Do  you  consider  it  possible  that  Tabanidaj  or 
other  blood-sucking  arthropods  may  play  a  part  P 

22.  Do  you  regard  man  as  very  susceptible,  suscep- 
tible, or  relatively  imnnme  to  the  disease  of  either 
type  ? 

23.  May  man  become  tolerant  of  the  trypanosome, 
as  is  stated  to  be  the  ease  with  antelope  ? 

24.  Do  you  consider  it  prol^able  or  improbal)le  that 
there  may  exist  stages  of  the  trypanosome  oth  ^r  than 
those  known  to  occur  in  man  and  the  fly  P 

25.  Is  there  anything  in  the  nature  of  the  disease 
as  met  with  bi  man  and  animals  whicli  would  supj^ort 
the  hypothesis  of  an  unknown  stage  in  the  life  cycle  of 
the  tryjDanosome  P 

26.  What  part  do  human  cases  of  trypanosomiasis 
play  in  the  spread  of  the  disease  and  as  reservoirs  of 
the  virus  ? 

27.  Can  infected  flies  transmit  the  trypanosome  to 
their  oitspring  ? 

28.  Do  you  think  that  the  different  types  of  try- 
panosome are  distinct  and  invariable  species,  or  are 
some  or  all  of  them  types  varying  and  differing 
according  to  environment  ? 

Trypanosomiasis  in  Domestic  Animals. 

29.  Is  trypanosomiasis  common  in  domestic  animals 
in  the  districts  with  which  you  are  familiar  ?  When 
was  it  first  oljserved  and  whence  was  it  introduced  ? 

30.  What  is  the  estimated  amount  of  stock  in  this 
district  P  What  mortality  is  caused  by  trypianoso- 
miasis  ? 

31.  Is  it  spreading  or  likely  to  spread,  or  become 
epizootic  ? 

32.  Has  a  systematic  search  for  cases  jjeen  made 
among  the  stock  ?  What  methods  of  search  were 
emjjloyed  ? 

33.  What  animals  are  infected,  and  with  whicli 
species  of  trypanosome  ?  Is  the  disease  fatal  to  these 
animals,  or  do  they  exhibit  tolerance  to  the  presence  of 
the  trypanosome  ? 

Trypanosomiasis  in  Wild  Mammals. 

34.  Are  wild  mammals  common  in  the  district,  and 
what  species  are  found  P 

35.  To  what  extent  are  they  infected  with  tryjsano- 
somiasis  and  with  what  species  of  trypanosomes  ? 

36.  Is  the  disease  fatal  to  these  animals,  or  do  they 
exhibit  tolerance  to  the  presence  of  the  trypanosome  ? 

37.  Is  trypanosomiasis  encountered  in  parts  of  the 
district  which  are  free  from  tsetse  ? 

38.  Are  trypanosomes  rare  or  abundant  in  the 
blood  of  infected  animals  ? 

39.  Did  you  study  the  disease  experimentally,  and 
if  so.  are  you  aware  whether  your  results  were  in  accord 
with  those  of  other  observers  ? 

40.  What  is  your  personal  view  as  to  the  suggested 
danger  of  infected  wild  animals  acting  as  reservoirs  of 
the  tryjjanosomes  causing  — 

(1)  Human  tryiianosomiasis  P 

(2)  Trypanosomiasis  of  domestic  animals  ? 

Measures  for  checking  Trypanosomiasis. 

41.  What  steps  would  you  recommend  for  checking 
trypanosomiasis — 

(1)  in  man  ? 

(2)  in  stock  P 

a  2 
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42.  What  measures  have  been  tried  in  the  districts 
with  which  you  are  famihar,  and  with  what  results  ? 

43.  With  regard  to  the  following  suggested  lines 
of  action,  state  whether  you  consider  any  or  all  of 
them  as — 

(1)  desirable,  and  if  so,  on  what  grounds  ? 

(2)  feasible,  and  if  so,  how  action  could  be  cariied 
out  and  what  expenditure  would  be  incurred  ? 

(1)  General  extermination  of  game. 

(2)  Local  extermination  of  game. 

(3)  Clearing  operations. 

(4)  Removal  of  healthy  natives  from  fly 
areas. 

(5)  Segregation  of  the  sick. 

(6)  Destruction  of  infected  stock. 

(7)  Destruction  of  tsetse. 

Experiment  in  Ga.me  Destruction. 

44.  Would  you  recommend  that  an  experiment  in 
game  destruction  should  be  carried  out  ?  If  so,  state 
exactly  what  you  would  hope  to  prove  by  such  an  experi- 
ment. Supposing  that  it  were  established  in  a  given 
area  by  the  experiment  that  a  certain  result  followed 
from  the  extermination  of  the  game,  do  you  consider 
that  it  would  be  justifiable  to  argue  that  the  same 
result  would  follow  from  the  same  measures  if  adopted 
in  any  other  area  ?  Do  you  think  an  experiment  in 
game  destruction  is  feasible  ?    If  so,  say — 

(1)  Exactly  where  it  can  be  carried  out. 

(2)  The  size  of  the  area  for  the  experiment. 

(3)  The  means  by  which  the  game  woiild  be  removed 
and  other  game  kept  out  of  the  area. 

(4)  Whether  fencing  would  be  necessary.  If  so, 
what  kind  of  fence.    (Cf.  No.  (10)  infra.) 

(5)  What  staff  would  be  required  for  the  conduct  of 
the  experiment. 

(6)  The  cost. 

(7)  How  the  experiment  would  be  carried  out  in 
detail. 

(8)  How  long  would  elapse  before  you  could  expect 
any  definite  conclusions  from  the  experiment. 

(9)  The  possible  fallacies,  and  whether  they  might 
vitiate  the  experiment. 

(10)  Whether  similar  results  could  be  obtained  by 
the  selection  of  an  isolated  fly  area  for  the 
experiment,  without  fencing. 

TREA.TMENT  OF  TRYPANOSOMIASIS. 

45.  Do  you  know  of  any  successful  prophylactic  or 
therapeutic  remedies  which  have  been  adopted  in  the 
case  of — 

(1)  Gamhiense  disease  ? 

(2)  Bhodesiense  disease  ? 

(3)  Trypanosome  diseases  of  stock  ? 


Entomological  Investigation. 

46.  Do  you  think  that  more  information  is  needed 
as  to  the  bionomics  of  tsetse,  in  particular  Glossina 
palvalis,  Glossina  mmsitans,  and  Glossina  pallidipes  ? 

Do  you  think  that  it  is  desirable  to  carry  out 
extended  entomological  investigation  with  a  view  to 
obtaining  fuller  knowledge  of  the  "  carrier  "  ? 

47.  What  special  points  in  the  bionomics  of  tsetse 
would  you  wish  to  have  investigated  ? 

48.  Do  you  regard  it  as  possible  to  devise  measures 
for  the  destniction,  or  at  any  i-ate  the  limitation  of 
the  numbers,  of  the  fly  ? 

Special  Questions  for  Entomologists  only. 

49.  In  the  fly  districts  with  which  you  are  personally 
acquainted,  do  you  know  where  Glossina  palpalis, 
Glossina  morsitans,  or  Glossina  pallidipes  breed  ? 

50.  Is  there  any  peculiar  physical  character  (e.g., 
soil,  vegetation,  moisture)  in  these  breeding  places  as 
compared  with  the  sun-ounding  portions  of  the  fly 
area  ? 

51.  Do  the  mother  flies  select  particular  spots  in 
the  breeding  grounds  in  which  to  deposit  their  larva;, 
or  drop  the  latter  about  promiscuously  ? 

52.  If  particular  spots  are  selected,  are  these  asso- 
ciated with  vegetable  humus  or  decaying  wood  ? 

53.  Have  jou  anywhere  noticed  a  marked  pre- 
pondei-ance  of  one  sex  over  the  other  ? 

54.  In  Principe  Island  a  great  reduction  in  the 
numbers  of  Glossina  palpalis  has  been  effected  by 
trapping  the  flies  by  the  aid  of  men  dressed  in  black 
clothes  smeared  with  birdlime.  In  the  districts  with 
which  you  are  acquainted,  do  you  think  it  would  be 
possible  to  reduce  the  numbers  of  or  abolish  Glossina 
palpalis,  Glossina  morsitans,  or  Glossina  pallidipes  by 
similar  means  ?  Do  you  know  of  any  other  system  for 
trapping  the  fly  ? 

55.  In  a  district  in  which  Glossina  morsitans  and 
big  game  were  both  present,  have  you  ever  known  the 
fly  permanently  to  disappear  while  the  game  remained, 
or  to  remain  when  the  game  disappeared  ? 

56.  As  regards  the  possibility  of  eradicating  Glos- 
sina palpalis,  Glossina  morsitans,  or  Glossina  pallidipes, 
can  you  suggest  any  lines  upon  which  experiments 
might  usefully  be  made  ? 

57.  Are  you  acquainted  with  any  ai-ea  in  which 
the  physical  characters  are  uniform,  and  throughout 
which  game  occurs,  while  Glossina  palpalis,  Glossina 
morsitans,  or  Glossina  pallidipes  is  found  only  in  certain 
spots  ?  If  so,  can  you  suggest  any  reason  for  this 
limitation  ? 

58.  Is  there  any  difference  in  the  extent  of  the 
areas  occupied  by  Glossina  palpalis,  Glossina  morsitans, 
or  Glossina  pallidipes  in  the  wet  and  dry  seasons 
respectively  ?    If  so,  can  you  account  for  this  ? 


APPENDIX  B. 


Oral  Evidence. 

MINUTES  OF  EVIDENCE 

TAKEN   BEFORE  THE 

DEPARTMENTAL   COMMITTEE   OF  THE 
COLONIAL  OFFICE 

ON 

SLEEPING-  SICKNESS. 


FIRST  DAY. 


Friday,  10th  October  1913. 


At  Winchester  House,  21,  St.  James's  Square,  S.W. 


Members  Present  : 


The  EARL  op  DESART,  P.C 
Dr.  C.  J 


The  Right  Hon 

Mr.  E.  E.  Austen. 
Dr.  A.  G.  Bagshawe. 
Dr.  Andrew  Balfour,  C.M.G. 
Sir  John  Rose  Bradford,  K.G.M.G. 
Mr.  E.  North  Buxton. 
Sir  Mackenzie  Chalmers,  K.C.B..  C.S.I. 
Dr.  W.  A.  Chapple.  M.P. 
.     Colonel  Sir  W.  B.  Lkishman.  F.R.S. 

Surgeon- General  Sir  David  Bruce.  C.B. 

1.  {Chuifiiutn.}  We  are  very  much  oljliged  to  yon, 
Sir  David,  for  supplying  ns  with  a,  very  interesting- 
statement.  Unless  yon  have  any  objections,  as  we 
have  all  read  these  papers  of  yours,  we  should  propose 
to-day  to  treat  them  as  read  (they  will  he  printed  as 
an  appendix  to  our  report),  and  that  the  members  of  the 
committee  should  ask  you  such  questions  as  they 
desire,  which  will  save  both  your  and  our  time,  and  I 
think  would  be  a  convenient  way  of  conducting  the 
inquiry.  It  is  the  case,  is  it  not,  that  there  are  two 
theories  devel(iped  about  sleeping  sickness  ;  one  school 
has  svipported  the  idea,  that  it  was  In-ought  into 
Rhodesia  and  Nyasaland  from  Lake  Tanganyika,  and 
is  in  fact  the  same  disease  as  broke  out  in  Uganda, 
conveyed  liy  i3ersons  who  have  come  from  that  country 
and  communicated  hy  the  agency  of  Gloi^t^vin  morsi- 
tans  to  cattle  and  people  in  Rhodesia  and  Nya.saland ; 
the  other  that  the  disease  in  Rhodesia  is  caused  by  a 
different  parasite,  and  produces  a  different  disease, 
which,  although  of  the  same  family,  is  (|uite  different 
in  its  character.  That  is  so  is  it  not  ? — That  is  my 
opinion.    I  hold  the  second  theory. 

2.  I  understand  that  the  view  which  you  have  taken 
as  the  result  of  your  experiments,  without  much  hesita- 
tion or  doubt,  is  that  the  disease  in  Nyasaland  is.  in 
fact,  sepai-ately  acquired  and  is  a  separate  disease,  and 
is  caused  by  Tnjpauogoma  hrucei  or  rhodesiense,  if  they 
.are  the  same,  conveyed  by  morsUans,  and  developed  in  a 
different  way  from  the  disease  as  it  existed  in  Uganda. 
In  the  first  instance,  in  the  questions  1  have  to  ask  you 
I  should  rather  proceed  on  the  basis  of  your  ovm 
theoiy,  that  the  hrucei  or  rhodesiense  disease  is  con- 
veyed by  mors/tans,  and  I  should  like  to  ask  one  thing, 
wliich  I  do  not  think  is  referred  to  :  is  it  possible,  or  is 
it  known  whether  it  is  pcjssible,  that  the  tryj^anosome 
may  be  hereditai-y  ?  Supposing  you  had  a  bull  or  a 
cow  of  any  species  that  had  ti'ypanosomes  in  its  blood, 
might  the  offspring,  quite  apart  from  any  other  agency, 
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be  born  and  develop  trypanosomes  in  its  Ijlood  ? — No, 
that  is  quite  impossible.  From  everything  we  know 
there  is  nothing  hereditary  in  this  disease  ;  the  trypano- 
some  never  p)asses  from  an  infected  animal  to  its  ott'- 
spring  except  throiigh  the  agency  of  a  fly. 

3.  So  that  liowever  the  ti-ypanosome  gets  into  any 
animal  or  man,  it  must  be  put  there  by  a  tly  ? — Yes,  ui 
natm'e  it  is  put  there  by  the  fly  ;  in  the  laboratoi'y  it  is 
X3ut  there  by  a  hyjjodermic  needle. 

4.  Then  the  fly  must  either  acquire  it  by  heredity 
or  by  some  trypanosome  ;  it  gets  to  the  fly  somehov/ 
and  the  fly  communicates  it  to  the  animal  ? — There  is 
no  difficulty  in  the  fly  getting  it,  because  the  wild 
animals  round  about  are  full  of  these  parasites. 

5.  The  animal  cannot  get  it  without  the  fly,  and  the 
fly  cannot  get  it  without  the  animal.  I  know  I  may 
be  asking  ([uestions  which  cannot  be  answered,  but  it 
is  interesting.  Is  your  experience  enough  to  say 
whether  in  countries  whei'e  there  is  no  fly  the  game 
is  free  from  tlie  ti-ypanosome  ?  —  According  to  our 
experience  that  is  so ;  in  fly-free  areas  the  antelope 
are  free  from  those  p;ithogenic  trypanosomes.  ()f 
course,  natiirally,  if  it  wa,s  within  a,  few  miles  of  a  fly 
area  one  would  expect  to  find  some  of  the  game 
mfected.    I  mean  50  or  more  miles  away. 

6.  I  know  it  was  suggested  in  one  paper  I  read  tliat 
that  was  the  case,  but  I  did  not  know  quite  what  the 
material  was  on  which  it  was  founded. 

7.  (Dr.  Ciiapple.)  Do  I  understand  you  to  say  that 
there  are  no  pathogenic  trypanosomes  where  there  ai-e 
no  flies  ? — That  is  according  to  oxw  experience.  We 
have  exammed  some  liundreds  of  animals,  but  we 
could  give  a  more  trustwoi'thy  answer,  of  course,  if  we 
had  examined  several  thousands. 

S.  (Mr.  Rothschild.)  May  I  ask  in  connection  with 
that :  it  is  I  believe  a  known  fact  that  the  infection 
is  transmitted    from  the  tick  to  its   offspring,  but 
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according  to  the  various  i^ublications  on  the  sub.iect 
I  was  unable  to  find  out,  whether,  when  laboratory- 
bred  tsetse-flieshad  been  examined,  as  it  is  stated  that 
the  infected  flies  only  become  infective  after  17  to 
32  days,  the  fact  had  ever  been  ascertained  as  to  the 
transmission  of  the  trypanosome  by  heredity  in 
the  fly,  that  is  to  say,  whether  these  laboratory-bred 
flies  had  been  examined  after  a  period  of  from  17  to 
3'2  days  to  see  if  there  might  not  be  a  development  in 
tliem  of  trypanosomes  ? — There  is  no  transmission  of 
the  parasite  from  the  mother  fly  to  the  offspring. 

9.  How  has  that  been  ascertained  ?  Has  a  laljoratory- 
bred  fly  been  examined  ? — Yes,  thousands  of  them  have 
been  examined. 

10.  (Chairman.)  I  was  going  to  ask  as  an  intei'esting 
speculation  whether,  when  you  said,  as  is  probably  the 
case,  that  in  a  fly-free  area  cattle  which  have  not  been 
with  flies  have  not  been  infected  with  trypanosomes, 
the  contrary  would  be  the  case,  namely,  that  if  there 
were  no  wild  animals  in  the  area  the  fly  would  be  free 
from  trypanosomes  ? — I  have  never  been  in  a  fly  area 
in  Africa  where  there  wei-e  no  wild  animals ;  I  have 
heard  of  such  places. 

11.  Now  you  say  that  without  a  reservoir  the  fly 
cannot  acquire  the  disease,  and  therefore  it  becomes  of 
the  utmost  importance  to  know  where  or  how  the  fly 
acquires  the  tiypanosome,  whether  by  heredity,  from  a 
wild  animal  or  from  some  other  source  unknown. 
Would  it  not  be  the  case  that  if  the  fly  had  other  means 
of  acquiring  the  trypanosome,  however  important  cattle 
may  be  as  a  reservoir  they  would  not  be  the  only  cause, 
or  even  necessarily  the  chief  cause  of  the  infection  ? — In 
my  opinion  there  is  no  way  of  the  fly  obtaining  this 
infection  except  thi'ough  the  wild  game,  the  wild 
mammals.  They  could  get  it  from  a  native,  of  course, 
he  is  a  wild  mammal,  and  they  could  get  it  from 
cattle  and  goats  if  these  animals  existed  in  the  fly 
country,  but  they  do  not  get  it  from  moss  or  from  trees, 
or  from  vegetables,  or  birds,  or  lizards,  or  crocodiles. 
They  get  it  from  the  wild  mammals  and  nothing  else. 

12.  (Dr.  Chappie.)  Nor  from  each  other  ? — Nor 
from  each  other ;  they  do  not  get  it  from  each  other. 
We  have  tried  the  experiment  again  and  again  of 
putting  clean  flies  among  infected  flies  and  allowing 
them  to  soil  themselves  with  the  dejecta  of  these 
infected  flies,  but  we  have  never  got  any  successful 
resiilt. 

13.  {Chairman.)  I  would  like  to  follow  this  up  :  do 
you  accept  the  statement  by  some  observers  that  flies 
may  exist  in  large  numbers  in  the  absence  of  the  larger 
game  mammals  ? — I  think  the  flies,  if  they  do  not  get 
the  particular  kind  of  food  they  like  Ijest,  will  take 
what  they  can  get,  like  the  rest  of  us,  so  that  if  there 
were  very  few  mammals  along  the  shore  of  a  lake,  say 
the  Victoria  Nyanza,  and  a  great  many  crocodiles,  the 
particular  fly  bred  there  would  get  into  the  habit 
of  living  a  great  deal  more  on  the  crocodile  than 
the  ordinary  fly  would,  which  could  choose  its  food. 
The  fly,  given  its  choice  will  drink  the  blood  of  a 
warm-blooded  animal  rather  than  a  cold-blooded 
animal.  It  is  very  difiicult  to  get  them  to  feed 
on  a  crocodile,  or  a  lizard,  or  a  frog,  but  the 
warmer  the  blood  is,  I  think,  the  more  they  like  it ;  that 
is  to  say,  the  Glossina  palpalis  will  feed  much  more 
readily  on  a  chicken  than  on  a  monkey,  but  they  will 
feed  quite  readily  on  a  monkey,  while  you  can  hardly 
get  them  to  feed  on  the  lower  animals,  such  as  the  frog 
and  lizard. 

14.  Is  it  the  case  with  regard  to  Glossina  morsitans 
that  there  is  no  veiy  great  tendency  for  them  to  feed  on 
i-eptile  blood  ? — It  may  depend  on  the  place,  of  course, 
but  where  I  have  been  in  Zululand  or  in  Nyasaland 
there  is  no  necessity  for  them  to  search  for  these 
i-eptiles  ;  the  place  is  teeming  with  great  herds  of  big 
animals. 

15.  That  is  not  quite  the  question  I  began  with ; 
what  I  really  wanted  to  know  from  you  is  whether  you 
do  accept  the  view  which  has  been  put  foi-ward,  that 
there  may  he  flies  in  very  large  quantities  in  countries 
where,  at  the  time,  at  any  i-ate,  there  are  no  large  wild 
mammals  ;  do  you  controvert  or  accept  that  view  ? — I 
cannot  say  anything  more  than  this,  that  the  fly, 
both  male  and  female,  must  have  blood,  and  it  must 


have  the  blood  every  four  or  five  days.  If  they  can- 
not get  it  from  a  large  mammal  they  may  be  able  to 
get  it  from  the  smaller  mammals.  I  have  no  experience 
of  flies  feeding  much  on  the  rats  or  mice  of  the 
country. 

16.  Birds  ? — In  Uganda  they  do  ;  Glossina  palpalis 
lives  amongst  birds,  but  in  the  morsitans  area,  on  the 
whole,  there  are  very  few  birds  and  they  are  the  kind 
of  birds  which  would  not  lend  themselves  to  being  fed 
upon.  Tou  see,  the  birds  on  the  Victoria  Nyanza 
lend  themselves  to  being  fed  on  by  the  fly  because  they 
are  huge  cormorants  and  divers,  and  they  sit  on  low 
trees  along  the  lake  shore  with  their  wings  out,  drying 
themselves,  so  that  there  is  very  good  opportunity  for 
the  fly  to  creep  under  the  wings,  and  bite  them  on  the 
featherless  portions  there  ;  but  the  ordinary  birds  you 
find  in  the  morsitans  area,  guinea  fowl,  vultures,  &c.  do 
not  sit  in  that  kind  of  way,  and  they  do  not  give  the 
same  opj)ortunity  for  the  fly  to  feed  on  them.  As  a 
matter  of  fact,  we  have  not  studied  the  food  supply  of 
Glossina  morsitans  m  the  morsitans  area  in  Nyasaland 
We  did  it  to  some  extent  with  regard  to'  Glossina 
palp)alis  in  Uganda,  but  we  have  not  sat  down  and 
dissected,  say,  a  couple  of  thousand  flies  caught  and 
dissected  straight  away,  so  that  I  ca,nnot  answer  the 
question  as  to  whether  G.  morsitans  feed  much  on 
reptilian  blood  or  on  avian  blood  in  the  morsitans 
area.  I  should  say  not.  The  contents  of  the  stomachs 
of  thousands  of  morsitans  brought  up  to  the  laboratory 
were  noted,  but  as  far  as  I  remember  reptilian  or 
avian  blood  was  never  found. 

17.  Your  view  is  that  whether  they  did  or  not,  blood 
of  some  kind  is  a  necessity  ? — Absolutely.  If  the  men 
who  went  through  fly- country  and  found  no  big  mam 
mals  had  sat  down  and  dissected  a  thousand  flies  and  ex- 
amined the  contents  of  their  stomachs  under  the  micro- 
scope, and  given  us  a  table  describing  what  they  fotmd, 
it  would  have  been  much  more  satisfactory  than  simply 
walking  through  the  country  and  saying,  "  The  place 
is  swarming  with  fly,  and  there  ai'e  no  big  mammals." 
It  would  have  shown  what  they  were  feeding  on,  be- 
cause they  must  feed ;  just  as  water  is  necessary  for  a 
fish  so  blood  is  necessary  for  the  tsetse-fly. 

18.  To  what  extent  could  man  be  a  reservoir  ? — If 
there  are  many  men  about,  a  man  is  as  good  a  food 
supply  as  anything  else,  and  I  should  say  a  good  deal 
better,  because  he  has  no  hair.  I  have  seen  a  couple  of 
hundred  tsetse-flies  on  one  man's  back  at  the  same 
time. 

19.  The  domestic  cattle  or  domestic  animals  also 
form  reservoii's  ?— If  the  cattle  lived  in  fly- country 
they  would  form  a  reservoir,  but  they  do  not ;  there 
are  iio  cattle  in  those  places. 

20.  Is  it  not  conceivable  that  in  a  herd  which  ap- 
parently is  immune  from  fly  there  might  be  individuals 
that  are  immune  and  would  live  to  form  a  reservoir  ? — 
No. 

21.  How  can  that  be  conclusively  proved  ?  All 
the  herd  of  cattle  do  not  die  ? — There  are  no  cattle  in 
fly  country ;  there  are  no  cattle  in  the  Zululand  fly 
country  or  in  the  Nyasaland  fly  country.  As  a  matter 
of  fact,  you  do  not  find  cattle  in  the  morsitans  country. 
You  may  find  an  odd  one  here  and  there. 

22.  This  difiiculty  does  remain,  that  although  it  is 
conceded  that  wild  mammals  form  extensive  reservoirs 
for  trypanosomes  they  do  not  form  actually  the  only 
reservoix's  and  their  absence  would  not  necessarily 
deprive  the  fly  of  food  from  other  animals  which  might 
also  contain  trypanosomes  ? — I  should  say  that  practi- 
cally if  there  were  no  big  wild  animals  the  fly  would  not 
get  infection.  The  infection  the  fly  would  get  from 
men  with  this  disease,  I  think,  would  be  very  small. 
The  cases  are  veiy  few  and  far  between  and  men  only 
live  a  short  time.  Most  of  the  time  they  are  so  ill  they 
are  unable  to  travel  about.  It  is  quite  possible  a  few 
flies  might  become  infected,  but  that  is  very  different 
from  the  condition  of  things  at  present,  where  the  flies 
are  living  among  thousands  of  wild  animals  every  one 
of  which  practically  is  infected,  and  these  flies  live  on 
them  and  move  with  them  and  are  constantly  sucking 
their  blood.  They  are  constantly  having  the  oppor- 
tunity of  being  infected  from  the  wild  game.  I  think 
you  could  put  the  men  and  the  cattle,  the  monkeys  and 
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he  rats,  the  goats  and  the  mice  out  of  practical 
consideration. 

23.  With  an  infected  mammal  would  the  trypano- 
somes  be  i^resent  in  large  nuniljers  in  the  blood  F — Of 
an  infected  antelope  ? 

24.  Yes — In  very  small  numljers. 

25.  The  reason  I  asked  that  question  is,  that  a 
fly  biting  a  mammal' would  not  necessarily  acquire  a 
trypanosome  from  that  mammal  ? — Certainly  not.  We 
have  done  a  good  number  of  expei-iments  and  are  able 
to  give  a  percentage  of  the  numbei-  infecte<l ;  that  is  to 
say.  we  had  anteloj.ie  in  Uganda  and  kept  them  for 
some  years  and  fed  fly  oiythem  and  found  that  the  fly 
were  very  readily  infected  from  the  antelope.  The 
experiments  we  made  seemed  to  show  that  the  fly  were 
more  readily  infected  from  anteloi^es  than  from  any 
other  animal.  There  is  also  a  certain  amount  of 
e^-idence — it  has  not  been  proved  at  present — that  there 
may  be  bodies  other  than  the  ordinary  forms  of  trypano- 
somes  which  may  be  present  in  the  blood  in  large 
numbers,  which  the  fly  take  in  with  the  blood  and 
which  may  give  rise  to  infection.  Personally  I  do  not 
think  that  it  is  at  all  proved,  hut  there  has  been  a 
good  deal  of  writing  lately  on  infective  granules. 

26.  Would  this  be  right — whatever  the  actuu.l 
numbers  may  be.  the  proportion  of  the  flies  l^econiing 
infected  from  biting  mammals  would  not  be  a  very 
lai-ge  percentage  ? — No ;  if  a  hundred  flies  bit  an 
infected  animal  you  might  get  (it  depends  on  the  species 
of  trypanosome  and  a  number  of  other  things)  five  or 
six  or  seven  per  cent,  infected. 

27.  Of  course,  of  those  infective  flies  only  a  small 
proportion  would  come  into  contact  with  man  and  oidy 
a  small  proportion  of  men  would  contract  the  sickness. 
I  am  trying  to  see  how  fa,r  the  presence  of  mammals 
is  a  formidable  danger  to  man.  At  present,  as  I 
understand  the  disease,  it.  has  not  assumed  any 
formidable  proportions  in  Nyasaland  and  Rhodesia  ? — 
Not  among  the  men.  Of  course  it  is  very  deadly  to 
domestic  animals,  that  is  to  say  you  cannot  take  a  dog 
through  10  or  15  miles  of  the  country  once  without 
losing  it,  or  if  you  took  a  couple  of  oxen  along  the  road 
20  miles,  ten  to  one  you  would  lose  both  of  them. 
The  other  day,  there  were  three  dogs  brought  to 
Domira  Bay  and  instead  of  being  sent  through  the  fly 
country  in  a  fly-proof  box  or  Ijoxes  they  were  sent 
along  the  road  and  we  lost  two  of  them.  That  is  the 
general  exi:)erience.  It  is  a  very  dangerous  country  for 
the  domestic  animals.  I  look  on  man  as  being  not 
very  susceptiljle  to  this  disease,  but  that  is  a  thing 
you  cannot  experiment  upon  and  you  cannot  give  a 
numerical  answer  with  regard  to  it. 

28.  To  sum  it  up.  I  do  not  want  to  go  into  this  at 
great  length — your  conclusion  is  that  wild  game  is  the 
chief  source  ? — I  think  that  they  are  the  chief  source, 
and  I  think  the  other  sources  may  be  left  out  of 
account.  I  think  in  regard  to  man,  perhaps  an 
infected  man  is  rather  important  because,  in  the  case 
of  a  trypanosome  not  acctistomed  to  live  in  the  blood  of 
man.  if  the  fly  took  that  trypanosome  from  the  blood 
of  man  it  would  be  more  likely  to  become  infected 
with  a  strain  of  trypanosome  pathogenic  or  dangerous 
to  man  than  if  it  had  taken  it  from  a  wild  animal. 

29.  Ton  know  that  an  experiment  has  been  sug- 
gested with  regard  to  fencing  in  an  area  and  what  that 
experiment  is  to  prove  will  become  a  very  important 
question.  I  suppose  you  say  that  it  might  show  that 
the  absence  of  the  game  meant  the  absence  of  the  fly ; 
that  is  the  one  thing  ? — Yes. 

30.  The  other  thing  is  that  even  if  the  fly  did  not 
disappear,  it  might  after  the  game  was  driven  out  be 
free  from  trypanosomes  and  harmless  ? — Yes. 

31.  Those  are  the  two  propositions  which  might  be 
established  ? — Yes. 

32.  As  regards  the  first,  of  coui'se  that  might  be 
estal)lished  fairly  soon,  but  as  regards  the  second, 
whether  the  trypanosome  ceases  to  exist  in  the  fly,  it 
wiiuld  be  a  very  considerable  time  before  you  could 
speak  with  any  certainty  upon  that? — Yes,  it  would 
take  two  or  three  years. 

33.  And  as  regards  the  disease  in  man,  having 
regard  to  the  fact  tliat  it  is  not  a  very  forniidal)le 
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disease  at  the  present  time,  it  might  take  a  very  long 
time  indeed  before  you  were  assured  that  the  disease 
in  man  had  ceased,  jaartly  ))ecause  there  are  many  cases 
of  which  you  would  not  hear  at  all,  but,  in  any  case,  it 
would  take  a  long  time  before  you  could  be  assured 
that  the  disease  in  man  had  ceased  to  exist  ? — I  do  not 
suppose  the  experiment  would  assist  in  that  very 
much,  because  in  the  fenced-in  area  there  would  be  no 
men. 

34.  Assuming  that  the  game  is  all  destroyed  or 
driven  out,  there  might  be  game  immediately  outside 
the  cleared  area,  and  would  it  be  possible,  with  any 
confidence,  to  prophesy  the  result  with  regard  to  the 
fly  without  further  knowledge  than  we  possess  as  to 
the  distance  which  the  fly  travels?  Is  not  that  a 
factor  of  importance  which  we  camiot  gauge  at  all  at 
present  ? — I  suppose  the  fencing-in  experiment  would 
be  as  good  an  opportunity  of  discovei'ing  these  habits 
of  the  fly  as  any  other. 

35.  It  is  important  as  a  factor  in  considering  the 
probabilities  of  the  experiment  giving  some  evidence 
of  value  in  checking  the  disease ;  the  distance  the  fly 
travels  must  be  a  matter  of  importance  in  connection 
with  that  ? — We  know  the  fly  travels,  because  we  see 
him  cii'cling  round  us  when  we  are  travelling  at  30 
miles  an  hour  on  a  motor  bicycle,  so  that,  no  doubt,  he 
can  tra\'el  foi'  a,  short  distance  at  an  enormous  rate, 
there  can  be  no  doubt  about  that.  The  fly  also  sits 
on  animals  and  men,  and  may  be  carried  50  miles 
in  a  day.  They  were  often  carried  up  into  oiu-  camp 
at  Kasu,  but  as  to  whether  this  is  a  very  important 
thing  from  the  practical  point  of  view  I  do  not  know. 

36.  You  would  agree  with  this,  woidd  joii  not,  that 
if  you  could  eliminate  the  fly  you  eliminate  the  disease, 
as  far  as  present  knowledge  goes  ? — Certainly. 

37.  A  complete  knowledge  of  the  habits  of  the  fly, 
if  obtainable,  is  of  the  first  impin-tance  ? — Yes,  I  should 
say  of  great  importance. 

38.  The  expulsion  of  game  of  itself  would  merely 
lie  a  shifting  of  the  fly,  not  in  any  way  an  elimination 
of  it  ? — I  imagine  the  fly  would  simply  go  outside  and 
live  among  the  wild  animals  outside  as  they  have  been 
accustomed  to  do  all  their  lives.  It  would  be  the 
most  natural  thing  for  them  to  do. 

39.  Therefore,  if  the  experiment  showed  that  with 
the  mammals  the  fly  left  the  area,  the  argument  would 
be  that,  wherever  possible,  in  any  country  that  was 
settled  or  about  to  be  settled,  all  the  mammals  should 
be  destroyed.  I  am  trying  to  think  where  the  experi- 
ment would  lead  us  ? — You  may  take  it  as  a  certainty 
that  when  a  cotmtry  becomes  settled  the  wild  animals 
go.  There  is  no  use  in  considering  what  would  happen, 
because  it  always  happens  that  whenever  a  coimtry 
becomes  settled  the  wild  animals  go.  The  farmer 
is  not  going  to  have  his  fences  knocked  do-svu  by 
hei'ds  of  stampeding  zebras,  and  wildebee.stes,  and 
that  kind  of  thing,  or  his  telegraph  wire  knocked  down 
by  giraifes.  The  moment  men  settle  a  coimtry  the 
wild  game  go.  Of  course,  in  the  north  of  British 
East  Africa  at  present,  where  the  conditions  are  a 
little  artificial,  there  is  a  certain  amount  of  settling 
and  still  a  great  deal  of  game,  but  I  imagine  a  gi-eat 
number  of  those  settlers  keep  down  the  wild  animals 
as  much  as  they  can. 

40.  Does  the  fly  disappear? — There  are  no  fly 
there. 

41.  If  the  mammals  disappeared  in  that  way, 
would  not  the  fly  disappear  ? — You  must  take  from  me 
mere  liearsay  evidence.  It  is  only  from  reading  tliat  I 
can  answer.  My  own  idea  is  that  where  the  wild  animals 
have  been  driven  away  the  fly  has  gone  too.  ljut  we  have 
never  made  tlie  experiment.  This  is  one  of  the  <jbjects 
of  this  fencing  experiment.  I  have  read  many  accounts. 
Any  practical  person  will  tell  you,  for  example,  "  Here 
"  is  a  great  big  piece  of  jungle  or  fly  country,  sujjpose 
"  they  find  a  gold  mine  here.  When  they  come 
"  there  at  first  the  place  is  swarming  with  flies,  hut 
'■  when  they  bring  a  few  thousands  of  natives  and  a 
"  few  hundreds  of  white  men  to  work  the  mine,  in  a 
••  short  time  you  will  not  find  a  big  mammal  within 
'•  30  miles,  as  they  are  all  shot,  and  you  will  not  find 
"    a  fly  either."    That  is  what  the  jiractical  man  says. 
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42.  I  have  only  two  more  questions  to  ask.  Are 
you  satisfied  that  Glossitui  of  some  kind  is  the  only 
carrier  of  the  trypanosome  ? — Practically,  yes. 

43.  Ai-e  you  also  satisfied  as  to  the  question  of 
mechanical  transmission,  whether  there  can  or  cannot 
be  mechanical  transmission  either  from  man  to  beast 
or  from  beast  to  man  ? — I  think  on  very  rare  occasions 
there  might  be  a  mechanical  transmission,  but  I  think 
it  might  be  left  out  of  account.  If  you  go  up  the 
country  where  there  is  no  fly  you  hear  nothing  of 
tsetse-fly  disease  ;  it  is  only  when  you  are  living  on  the 
edge  of  the  fly  country  that  you  begin  to  hear  about 
it.  Fifty  or  sixty  miles  away  from  the  fly  country  the 
cattle  live  in  thousands,  and  goats  and  dogs,  and  you 
never  hear  a  word  about  tsetse-fly  disease,  and  yet 
thei'e  may  be  fly-infected  animals  passing  through  now 
and  again. 

44.  As  regards  the  disease  in  Rhodesia,  in  your 
judgment  has  it  not  been  endemic  ?  If  you  are  right 
in  saying  that  it  is  a  separate  disease,  the  conditions 
for  it  have  always  existed  ? — Tes. 

45.  And  the  presumption  would  be  that  from  that 
point  of  view  it  is  a  disease  which  has  always  existed 
there  ? — I  think  it  is  an  endemic  disease,  and  that  it 
has  always  existed  there. 

46.  (Mr.  Bead.)  I  think  there  is  an  impression  in 
some  quarters  that  there  is  a  very  heavy  mortality  at 
the  present  time  from  sleeping  sickness  among  natives, 
and  I  think  one  ought  to  correct  that  impression  as 
far  as  one  can.  You  say  hei'e  in  jowv  printed  evidence 
that  the  mortality  among  the  natives  in  Nyasaland 
from  sleeping  sickness  is  insignificant,  and  may  be 
ignored  ;  that  is  to  say,  as  far  as  I  understand,  there 
have  been  about  120  to  130  cases  in  five  or  six  years 
out  of  a  total  jjopulation  of  a  million  ? — Yes. 

47.  Then  with  regard  to  Rhodesia  you  go  on  to  say 
that  the  cases  in  the  Luangwa  Valley  are  not  increasing 
from  year  to  year,  so  that  I  presume  you  consider  it  is 
not  a  serious  question  there  ? — Yes. 

48.  In  Uganda,  may  we  say  that  the  position  has 
immensely  improved  since  the  natives  were  moved  out 
of  the  fly  area  and  that  the  disease  has  been  checked 
at  any  rate  for  the  present  ? — I  think  so  ;  I  think  the 
disease  has  been  stopped  altogether  in  Uganda  proper. 
I  have  not  seen  the  statistics  of  late,  but  I  have  had 
letters  from  the  Katakiro  from  time  to  time,  and 
he  seems  to  think  it  is  stopped  in  Uganda  proper,  but 
away  up  in  the  north-west  of  the  country  on  the  Nile, 
where  nothing  has  been  done,  the  thing  continues  as  it 
was  before.  In  Uganda  proper  I  should  say  the 
sleeping  sickness  has  been  stopped  altogether;  there 
are  no  fresh  cases. 

49.  Even  in  the  north-west  there  is  nothing 
approaching  the  dangerous  position  which  existed  in 
the  territory  round  Yictoria  Nyanza? — No,  it  is  a 
very  fertile  and  populous  part  round  Yictoria  Nyanza ; 
up  in  the  north-west  it  is  a  much  wilder  and  desert 
country. 

50.  With  regard  to  your  fencing  experiment,  what 
time  would  that  take  to  carry  out  ?  You  do  not  state 
that. — It  all  depends  on  what  kind  of  fencing  experi- 
ment is  carried  out.  What  we  thought  of  doing  a 
couple  of  years  ago  was  simply  to  employ  the  unem- 
ployed natives  of  the  sleej^ing  sickness  area  (there  are 
about  20,000  there),  say  a  couple  of  thousand  or  so,  to 
build  a  wooden  fence  and  to  clear  round  it  to  the  extent 
of,  say,  20  yards  on  each  side.  I  do  not  know  anything 
about  these  things,  but  the  magistrate  of  this  disti-ict 
thought  it  was  a  perfectly  feasible  plan,  and  that  the 
men  could  cai-ry  it  out  in  about  three  months. 

51.  (Mr.  Buxton.)  What  district  is  that?  —  The 
sleeping  sickness  area  in  Nyasaland.  It  is  on  the  map 
there. 

52.  That  is  a  very  wide  area ;  you  said  "  In  this 
district,"  and  I  presume  you  have  in  your  mind  a 
particular  place,  which  it  woiild  be  convenient  to  know  ? 

 The  fencing  experiment  would  be  carried  out,  I 

presume,  in  some  part  of  this  sleeping  sickness  area 
or  proclaimed  area  ;  it  is  some  70  or  80  miles  long  and 
some  20  or  30  miles  broad.  This  is  a  thickly  populated 
area,  and  you  see  the  large  number  of  villages.  Th  is 
is  Lake  Nyasa;  this  is  the  river  which  forms  the 
northern  boundary,  and  you  see  there  are  very  numerous 


villages  dotted  along  the  rivers,  these  red  marks  mean 
the  cases  of  Nyasaland  sleeping  sickness  which  have 
occurred  in  this  area.  You  see  large  portions  which 
are  desert,  where  there  is  no  water  and  where  there  are 
no  villages,  and  this  is,  of  course,  the  place  where  most 
of  the  game  is  found  (jioiiiting  on  the  map).  This  is 
all  very  full  of  game  and  very  full  of  fly.  That  is  the 
district  in  which  we  propose  to  carry  out  the  fencing 
exj)eriment. 

53.  (Mr.  Bead.)  I  see  you  propose  the  fence  should 
be  made  "  of  logs  from  that  kind  of  tree  which,  when 
"  placed  in  the  ground  sprouts,  so  that  in  a  short 
"  time  the  area  would  be  surrounded  by  a  living 
"  hedge.  This  would  protect  the  standards  from 
"  white  ants."  How  long  would  it  take  this  tree  to 
sprout  and  form  this  hedge  ?  I  suppose  it  would  take 
a  year  or  two,  would  it  not  ? — I  do  not  think  so  ;  I 
think  at  the  end  of  the  first  rainy  season  most  of  them 
would  be  sprouting  and  living.  It  is  the  question  of 
l)eing  alive.  If  you  take  a  log  of  wood  in  these 
coiTutries  from  many  of  the  native  trees  and  stick  it 
in  the  ground  it  grows  into  a  tree,  so  that  you  have 
within  a  year  or  so  a  living  fence  ;  they  are  living  trees, 
and  tliey  grow  bigger  and  bigger  year  by  year. 

54.  You  think  it  would  take  a  year  or  so  to  form 
the  fence  from  the  time  it  was  started  ? — Yes. 

55.  You  give  no  estimate  of  the  time  required  to 
carry  out  the  experiment  after  the  fence  had  been 
formed  ? — Say  that  the  fence  was  built  in  the  dry 
season  and  that  it  was  finished  by  the  1st  November, 
when  the  rains  begin.  In  November  and  December 
when  the  grass  is  still  short  you  might  drive  the  game 
out  of  it.  Then  the  following  year,  there  having  been 
no  .game  in  the  area  for  six  months,  you  might  find 
out  if  there  were  fly  left  in  it.  If  there  were  fly 
left  in  it  you  could  find  out  the  ratio  of  infected 
flies  to  non-infected  flies,  and  then  you  would  require 
to  go  on  on  the  same  lines  the  next  year.  I  should 
say  that  in  three  years  after  the  fence  was  built  you 
might  be  able  to  get  some  information. 

56.  That  is  to  say  it  would  take  four  years,  at  any 
rate,  from  now.  What  staff  would  be  required  for  all 
this  ?  I  suppose  it  is  no  small  opei'ation  driving  out 
the  game  from  an  area  of  100  square  miles,  quite  apart 
from  the  scientific  investigations  to  be  undertaken 
subsequently  ? — The  Director  of  Public  Works  has 
given  an  estimate  of  the  cost  of  the  staff  required. 
I  am  not  a  practical  man  in  these  matters. 

57.  That  is  only  the  cost  of  the  fence  ? — No,  he 
gives  yoti  the  cost  of  the  stafl:  and  what  staff  is 
required  for  five  years. 

58.  That  is  for  the  maintenance  of  the  fence  ? — 
Por  the  making  and  the  maintenance  of  the  fence  and 
the  carrying  out  of  the  scheme. 

59.  I  do  not  think  the  Director  of  Public  Works 
would  be  competent  to  express  an  opinion  as  to  what 
scientific  staff  was  required  ;  you  would  want  a  certain 
staff'  of  entomologists  to  go  round  and  make  an  entomo- 
logical survey,  and  then  I  suppose  you  would  want  a 
certain  number  of  doctors  to  go  round  and  examine 
the  game  after  they  had  been  killed  off  ? — I  think  that 
is  a  matter  for  the  administration. 

60.  Still,  it  is  a  thing  to  be  considered  in  esti- 
mating the  expense  ? — To  the  administration,  certainly 
very  important. 

61.  In  Part  VII.  of  yom'  evidence  you  rather  fall 
foul  of  the  entomologists,  I  see.  You  say,  "  Carpenter 
"  has  been  working  in  Uganda  for  several  years  and 
'■  his  results  in  this  direction  are  practically  nil "  ;  as  a 
matter  of  fact  Carpenter  has  only  been  working  for 
three  years. — That  word  "  several  "  is  very  difficiilt  to 
define. 

62.  "  Several ''  is  rather  overstating  it,  I  thinlc  ? — 
Has  he  only  been  thi-ee  years  ? 

63.  (Sir  John  Bradford.)  I  should  have  thought 
two  to  three  years,  speaking  from  memory. — He  was 
there  a  long  time  before  I  left  two  years  ago. 

64.  Not  more  than  three,  I  think.  —  I  am  sure 
it  is  more  than  two  and  a  half,  because  he  sent  in 
reports  before  I  left  for  Nyasala.nd  ;  we  considered  his 
reports  in  Committee  before  I  left  England,  and  that 
is  two  full  years  ago. 
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65.  (WIr.  Read.)  Do  yon  think  in  Uganda  it  would 
he  xjossible  to  kill  out  the  game ;  for  instance,  I 
believe  there  is  an  antelope  there  called  the  sitatunga, 
■which  is  one  of  the  animals  implicated  ;  it  lives  in  the 
swamps,  is  very  much  sought  after  l^y  sportsmen,  hut 
is  scarcely  ever  seen  or  killed.  That  is  one  animal  it 
would  he  almost  impossible  to  clear  out  ? — If  you 
gave  one  of  these  islands  to  a  syndicate  who  wanted 
to  plant  rubber  upon  it,  and  they  had  sufficient  capital, 
there  would  he  very  few  sitatunga,  in  that  island  in  a 
veiy  short  time. 

6G.  I  am  talking  more  of  the  mainland. — Give 
them  a  strip  of  mainland. 

67.  (Sir  John  Bradford.)  I  have  not  much  to  ask 
you.  AVith  reference  to  the  question  asked  by  the 
Chaiiinan  as  regards  the  reservoir  and  the  part  played 
by  the  game  versus  other  mammals,  cattle,  and  so 
forth,  and  man,  is  it  not  a  fact  of  importance  that 
the  trypanosome  is  not  very  pathogenic  to  the  game  ? 
Is  not  that  one  of  the  reasons  why  the  game  is  such  a 
very  important  factor  as  a  reservoir  ? — Yes. 

68.  I  think  that  had  not  been  brought  out,  perhaps, 
although  it  is  a  matter  of  very  great  importance  ? — As 
far  as  one  can  see,  the  trypanosome  has  no  effect 
on  wild  animals ;  they  ajDpear  perfectly  sleek  and 
fat,  and  they  do  not  appear  to  be  afEected  in  any 
way  by  the  trypanosomes. 

69.  It  would  be  correct  to  say  that  is  one  reason 
why  the  wild  game  is  such  a  very  important  reservoir  r* 
— tes. 

70.  Could  you  tell  the  Committee  shortly  the 
evidence  that  the  game  is  immune  ?  You  look  upon  it  as 
a  fact  that  the  game  is  immuaae,  do  you  not  ? — I  sup- 
pose it  depends  to  a  certain  extent  on  the  meaning  of 
the  word  "  immune  ;  if  a  trypanosome  can  live  in  the 
blood  of  the  animal,  that  animal  is  not  quite  immune 
from  the  disease. 

71.  We  might  take  it  in  the  loose  sense  as  to 
whether  it  kills  the  animal ;  what  is  the  scientific 
evidence  for  or  against  these  trjqjanosomes  killing  wild 
animals  ? — We  have  inoculated  a  good  number  of 
antelope  with  different  trypanosi^mes,  but  none  of  these 
antelope  have  died  of  the  disease.  Some  of  the  antelope 
in  Uganda  remained  infective  for  two  years  or  more. 
There  is  no  evidence  from  the  wild  game  in  a  wild 
country  as  to  whether  they  are  killed  off  by  trypano- 
somes or  not,  because  in  a  country  of  that  sort  if  an 
animal  dies  it  is  ea,ten  up  within  a  few  hours  by  the 
wild  animals  round  about.  The  best  evidence  is,  of 
course,  to  inoculate  the  ordinary  antelojie  as  a  labora- 
tory exi^eriment,  and  we  have  done  that  quite  12  times. 
It  is  difficult  to  kee^j  the  antelope  alive  Avhen  you  have 
got  them,  so  that  we  do  not  have  many  opportunities 
of  making  these  experiments,  but  the  12  or  so  we  have 
made  indicated  that  the  animals  have  the  trypano- 
some in  their  blood  for  a  certain  time,  that  they  do 
not  show  any  signs  of  disease,  and  after  a  cei-tain  time 
the  trypanosomes  become  very  scanty  in  their  blood, 
but  are  still  there  and  can  still  infect  the  flies  if  the 
flies  are  fed  upon  them. 

72.  Is  it  not  the  fact  that  there  are  antelope  at  the 
present  time  in  Uganda  which  have  been  inoculated 
and  are  still  living  in  health,  and  that  their  blood, 
at  anj-  rate,  comparatively  recently,  was  still  virulent 
although  they  themselves  were  healthy  ? — That  is  quite 
true. 

7o.  I  am  right  in  suggesting  that  that  is  one  of  the 
main  reasons  why  the  question  of  the  reservoir  in  wild 
game  is  of  such  great  j)ractical  importance  ? — Certainly. 

74'.  If  domestic  cattle  and  men  and  so  forth  become 
infected  with  this  trypanosome  they  die,  and  thei-efore 
the  danger  of  spi-eading  infection  is  shorter  ? — Yes. 

75.  There  is  another  (|uestion  I  wanted  to  a.sk  :  Is 
there  any  evidence  of  pathogenic  try|)anosomes  in  wild 
game  in  fly-free  areas  ? — All  our  experience  shows  not. 
We  have  examined  a  large  number  of  antelope  from 
fly-free  areas,  and  we  have  never  found  pathogenic 
tryj)anosomes  in  them  yet. 

76.  Does  that  apply  to  yoiu-  work  in  Nyasaland  or 
to  your  other  work  ? — I  am  thinking  more  of  the  work 
in  Nyasaland.  We  have  a  large  number  of  specimens 
of   Wood  sent  in  from  fly-free  areas  round  about. 
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When  I  say  a  large  number  I  mean  200  or  300 
perhaps.    It  would  be  better  if  it  was  2,000  or  3.000. 

77.  At  the  present  time  you  have  not  found  any 
pathogenic  trypanosomes  in  the  blood  of  wild  game  in 
fly-free  areas  ? — We  have  not.  but  I  would  not  despair 
of  finding  them  if  I  looked  long  euoiigh. 

78.  As  a  matter  of  fact,  it  has  not  been  found  ? — 
Not  up  to  the  present,  and  in  the  case  of  antelope  in  a 
fly- free  area,  that  may  be  due  to  the  fact  that  after  a 
few  months  the  trypanosomes  may  disappear  so  }nuch 
out  of  then-  blood  as  to  render  it  impossible  to  find 
them  liy  ordiuaiy  blood  examination. 

79.  They  can  be  found  in  the  antelope  in  the 
Uganda  laboratory? — Not  ])y  the  microscope  but  hy 
inoculations,  yes.  What  I  meant  was  that  the  antelope 
in  a  fly  comitry  are  probably  always  being  re-infected. 

80.  As  regards  the  fencing  exj)eriment,  would  it  be 
correct  to  say  that  the  main  object  of  the  fencing 
experiment  from  a  scientific  point  of  view  is  to  deter- 
mine and  ascertain  whether  the  percentage  of  infected 
flies  would  be  diminished  by  the  destruction  of  game  P 
— If  the  fly  remained  in  the  fenced-in  area  then  that 
-^vould  be  one  method  of  discovering  the  result  of  driv- 
ing off  the  wild  game ;  if  the  fly  disappeared  from  the 
area  that  would  be  another. 

81.  That  would  be  the  main  object  of  the  experi- 
ment from  the  scientific  point  of  view  ? — Yes.  We 
have  dissected  some  thousand  flies  last  year  and  this 
year  to  form  a  sort  of  standard,  and  the  ratio  when  I  left 
was  almost  the  same  for  this  year  as  for  the  year  before  ; 
that  is  to  say,  the  same  number  of  infected  flies  per 
thousand.  It  seemed  to  be  very  much  the  same  this 
year  as  it  was  last  year,  so  that  it  would  not  be  at  all 
difficult  to  find  out  whether  that  percentage  had  fallen 
or  not. 

82.  You  look  upon  that  as  a  very  impoi-tant  thing 
to  ascei'tain  ? — Yes,  I  think  so. 

83.  Further,  you  believe,  having  carefully  thought 
out  this  question  and  knowing  the  ground,  that  such 
an  experiment  is  possible  ? — Yes. 

81.  And  yon  think  the  possible  fallacies  would  not 
vitiate  it? — It  is  very  difficult  to  tell  what  will  be 
the  result. 

85.  At  any  rate  you  think  from  the  scientific  point 
of  view,  speaking  as  a  scientific  man,  it  is  an  experiment 
worth  doing? — I  think  so,  especially  as  I  wanted  to  do 
it  in  an  economical  way  and,  as  it  were,  just  using  the 
material  on  the  spot.  I  spoke  to  all  the  difllerent 
people  round  about  there  ;  the  magistrates  are  very 
practical  men.  and  the  magistrate  in  cliarge  of  the 
district  said  he  would  imdertake  to  do  it,  and  that 
there  would  be  no  difficulty  in  carrying  it  out.  The 
Director  of  Public  Works  was  also  approached  on  the 
subject  and  said  that  so  far  as  he  could  see  there 
would  be  n(.)  difficulty  in  carrying  it  out. 

86.  And  lastly,  the  object  of  this  experiment  is  not 
simply  to  determine  the  incidence  of  the  disease  in 
man,  but  also  to  determine  the  incidence  of  the 
disease  in  cattle,  and  to  render  stock  raising  more 
possible  ;  is  not  that  so  ?  You  allow  that  this  trypano- 
some infecti(m  in  Nyasaland  is  more  important  from 
the  cattle  point  of  view  than  from  the  human  point  of 
view  ? — Yes. 

_  87.  So  that  this  experiment,  if  successful,  would 
afford  information  of  some  value  with  j-eference  to 
problems  of  that  kind,  as  well  as  with  regard  to  the 
human  problem  ? — Certainly. 

88.  (Dr.  Bagshaive.)  There  is  only  one  thing  I 
should  like  to  ascertain.  You  were  telling  us  just  now 
about  the  antelope  experiments  in  Uganda ;  you  said  that 
various  antelopes  which  were  infected  with  trypano- 
somes survived  and  some  are  surviving  now.  I  "should 
like  to  ask  alioul  the  sheep,  goats  and  cattle  in  Uganda 
that  have  been  infected  in  a  similar  way,  whether  they 
have  invariably  died  as  they  did  in  Nyasaland,  or 
whether  they  have  survived  ? — The  sheep  and  goats 
infected  with  Trypanosoma  gambiense'i 

89.  Yes. — I  do  not  think  many  sheep  or  goats  die  of 
T.  yamhiense.  It  is  very  diflScult  to  get  the  percentage 
of  mortality  among  those  animals  but  I  do  not  think 
gamhtense  kills  goats  or  sheep,  whereas  I  should  say 
hrucei  vel  rJiodesiense  does  kill  them  fairly  often.  It 
is  a  slow  chronic  disease  ;  I  have  not  got  my  papers 
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here,  but  I  think  yon  may  take  it  that  gambiense  is  a 
very  mild  disease  in  goats  or  sheep,  and  that  few  or 
none  of  them  will  die  of  it.  Ton  will  find  the  try- 
panosome  in  their  blood  for  a  good  long  time  if  you 
look  hard  enough  for  it,  but  rhodesiense  or  brucei  is 
a  fairly  fatal  disease  to  goats  and  sheep. 

90.  Would  your  reply  apply  to  the  cattle  as  well  ? 
— Tes,  I  should  say  gambiense  has  a  very  slight  effect 
upon  cattle.  Of  course  hrucei  or  rhodesiense  is  not  a 
very  fatal  disease  to  cattle  either,  a  large  mamber  of 
them  recover  but  it  is  a  much  more  dangerous  disease 
for  cattle  than  gambiense.  It  is  so  difficult,  cattle 
being  expensive  things,  to  experiment  upon  a  sufficient 
number  of  the  animals  to  get  a  good  idea,  but  there  is 
no  doubt  that  a  good  big  percentage  of  cattle  will 
recover  from  brucei  imder  laboratory  conditions,  whereas 
gambiense  would  have  little  or  no  effect  upon  them.  If 
you  get  gambiense  straight  away  from  a  man  it  is  very 
difficult  to  infect  the  ordinary  animals  like  dogs  or 
rats ;  you  require  to  inoculate  them  again  and  again 
before  they  take  at  all. 

91.  (Mr.  Buxton.)  I  only  want  to  ask  yon  two 
questions.  Assuming  tliis  experiment  to  be  tried, 
I  understand  that  one  of  the  most  important  and 
instructive  things  that  might  be  evolved  from  it 
would  be  to  ascertain  the  ratio  of  infected  and  non- 
infected  flies  after  a  certain  period ;  but  would  not 
the  activity  of  these  flies  (and  they  seem  to  make 
light  of  travelling  30  miles  an  hour  from  what  yovi 
say)  destroy  the  value  of  that,  because  they  would 
hivade  yoiu'  10-mile  area,  make  nothing  of  it,  and 
be  continually  invading  it? — It  is  very  difficult  to 
know  what  these  little  creatures  will  do  unless  you 
try  an  experiment ;  it  is  a  difficult  thing  for  a  man  to 
know  himself,  but  when  man  ti-ies  to  get  behind  the 
brain  or  the  mind  of  a  fly  it  is  still  more  difficult.  I 
could  not  say  what  the  flies  will  do  at  all. 

92.  The  morsitans  is  a  veiy  active  fly  ? — Very 
active ;  it  can  fly  with  great  rapidity,  but  whether 
he  would  go  five  miles,  or  three  miles,  or  four  miles  to  get 
a  feed  and  then  come  Ijack  again  to  his  ordinary  haimts 
is  a  raatter  for  experiment.  I  exxDect  if  you  fenced 
in  this  area  and  drove  the  big  game  out,  there  would 
be  no  fly  left  except  roimd  the  edges. 

93.  There  would  be  nothing  to  tempt  them  in, 
you  think  ? — That  is  so ;  where  the  carcase  is  there 
will  the  flies  be  gathered  together. 

94.  It  stiiick  me,  as  a  non-informed  layman,  as  a 
most  curious  anomaly  that  you  have  not  a  repetition 
of  the  epidemic  in  Nyasaland  that  you  have  had  in 
Uganda.  You  have  all  the  conditions,  it  would  seem 
to  me  from  what  you  have  told  us  this  morning,  very 
interesting  facts — a  large  native  population,  a  vast 
number  of  wild  animals  infected  with  the  trypanosome 
and  the  fly  continually  moving  about.  Tou  have  told 
us  you  have  seen  as  many  as  200  flies  feeding  on  the 
back  of  a  native.  What  strikes  me  as  very  difficult 
to  account  for  is  that  you  have  not  had  ah-eady  a 
tremendous  epidemic  of  sleeping  sickness.  Can  you 
differentiate  between  the  two  cou.ntries  in  your  mind  ? 
Can  you  suiinise  why  it  is  that  there  should  he 
comparatively  very  few  cases  in  Nyasaland  and  a  tre- 
mendous loss  of  life  in  Uganda  ? — Tou  are  dealing  with 
two  different  diseases  altogether.  In  the  one  case  you 
are  killing  off  the  natives  in  Uganda  with  a  machine 
gun,  and  in  the  other  case  you  are  knocking  them 
down  one  by  one  with  a  big  elephant  gun  perhaps. 
They  are  two  different  diseases  ;  man  is  very  susceptible 
to  the  one  and  not  very  susceptible  to  the  other.  He  is 
susceptible  to  the  Congo  sleeping  sickness ;  he  is  not 
at  all  siisceptible  to  the  ISTyasaland  sleeping  sickness. 
He  has  had  the  Nyasaland  sleeping  sickness  for 
thousands  of  years  ;  he  has  been  bom  and  bred  among 
it.  The  blood  of  a  man  has  no  deleterious  effect  on 
Trypanosoma  gambiense ;  the  blood  or  serum  of  a  man 
has  a  very  deleterious  effect  on  Trypanosoma  brucei 
vel  rhodesiense.  If  you  put  Trypanosoma  gambiense 
under  the  skin  of  a  man  that  man  will  certainly  get 
the  disease,  but  if  you  'put  Trypanosoma  brucei  vel 
rhodesiense  imder  the  skin  the  blood  of  the  man  will 
probably  kill  off  the  trypanosome  before  it  is  able 
to  multiply.  That  is  the  reason  why  cases  of  the 
disease  in  the  one  country  are  few  and  far  between. 


and  in  the  other  country  why  it  has  knocked  the  men 
down  by  hundreds  of  thousands. 

95.  I  follow  that,  but  may  we  take  it  that  to  a 
large  extent,  or  in  the  ease  of  a  great  many  individuals, 
they  are  practically  immune  from  the  disease  inNyasa- 
iand  ?  If  we  have  200  flies,  a  proportion  of  which  are 
infected,  biting  a  man  simultaneously,  what  is  the 
reason  he  does  not  take  the  disease  for  a  certainty  ? — I 
have  been  trying  to  explain  that  the  blood  of  man  has 
a  very  deleterious  or  killing  off  effect  on  the  Trypano- 
soma brucei  or  rhodesiense.  If  you  take  a  rat  full  of 
Trypanosoma  rhodesiense  or  brucei  and  put  a  small 
quantity  of  human  sei'um  iinder  the  skin  of  that  rat 
you  will  kill  off  all  the  Trypanosoma  brucei  in  that  rat 
or  a  great  number  in  a  very  short  time,  whereas  if  you 
take  another  rat  of  the  same  description  and  with  the 
same  number  of  trypanosomes,  but  the  trypanosomes 
being  Trypanosoma  gamhiense,  the  in.iection  of  the 
human  serum  will  have  no  effect  upon  them. 

96.  Is  not  that  another  way  of  saying  that  the 
human  animal,  or  the  native  human  animal,  has  become 
for  one  reason  or  another  more  or  less  immune  in  the 
course  of  centuries  ? — We  peoj)le  who  work  at  these 
things  by  experiment  seldom  or  never  try  to  answer 
these  difficult  questions.  Tou  are  talking  about  a 
person  having  become  immune.  I  would  say  that  man 
had  never  been  anything  else.  I  should  say  that  very 
probably  at  first  (and  it  is  a  question  of  evolution) 
Trypanosoma  gambiense  and  brucei  were  the  same,  but 
at  a  particular  time  and  place  there  were  a  large 
number  of  natives  about  and  the  flies  fed  a  great 
deal  on  the  natives  and  brucei  got  into  a  man  and 
lived  there  ;  on  accoimt  of  some  peculiarity  about  this 
particular  brucei  he  was  able  to  live  in  this  man  and 
multiply.  Then  the  flies  took  it  from  that  man  and 
it  went  on  for  many  generations  and  after  several 
thousands  of  years  gambiense  changed  from  brucei  so 
much  that  it  covild  live  with  ease  and  comfort  in  the 
blood  of  man  without  any  danger  of  being  killed  off, 
whereas  the  original  stock  from  which  it  came,  brucei, 
still  retained  the  original  habit  of  being  killed  off  by 
means  of  the  blood  senjm  of  man  ;  but  these  things 
are  so  much  in  the  clouds  and  in  the  region  of  specula- 
tion that  we  very  seldom  spend  any  time  over  them. 

97.  {Sir  William  Leishman.)  I  will  not  trouble  you 
very  much,  but  I  would  like  to  ask  one  or  two  points 
about  your  work  with  flies  in  captivity.  How  long 
will  a  fly  go  without  blood  ? — Pour  or  five  days.  I 
think  if  you  kept  some  flies  they  might  live  12  or 
14  days  if  you  absolutely  starved  them  to  death  after 
having  given  them  a  big  feed  the  first  day,  but  I  do 
not  think  there  would  be  many  living  on  the  fifteenth 
day.  It  would  depend  a  great  deal  on  the  temperature 
and  the  humidity  of  the  air  how  long  they  lived. 

98.  Tou  have  bred  a  lot  of  flies  from  pupae ;  have 
you  ever  succeeded  in  breeding  the  second  generation 
in  captivity  ? — Tes,  but  not  to  any  great  extent. 

99.  Have  any  of  the  second  generation  been  the 
descendants  of  mfected  flies  which  you  have  proved  to 
be  infected  yom-seH  ? — Tes. 

100.  Have  you  had  any  results  from  that — I  am 
talking  of  morsitans  ? — T  was  thinking  you  were  talking 
about  palpalis.  We  have  had  thousands  and  thousands 
of  palpalis  pupae.  In  fact  the  natives  brought  up  7,000 
pupse  of  Glossina  palpalis  in  one  day  but  you  could  offer 
a  sovereign  for  every  wild  pupa  of  morsitans  without 
getting  one,  so  that  we  had  far  more  laboratory-bred 
flies  to  Avork  with  in  palpalis  than  in  morsitans.  It  is 
a  difficult  matter  to  get  the  morsitans  pupae  and  I  was 
talking  about  palpalis  when  I  said  we  had  them. 

101.  With  palpalis  have  you  any  observations  on 
the  second  generation  of  flies  coming  from  a  fly  you 
have  known  to  be  infected  ? — The  only  observation  is 
that  we  never  found  these  laboratory- bred  flies  infected  ; 
I  think  that  has  been  proved  as  well  as  we  can  prove 
a  thing,  that  the  fly  does  not  transmit  the  parasite  to 
its  offspring  like  a  tick. 

102.  Have  yoti  confirmed  the  work  on  the  influence 
of  temperature  on  the  infectivity  of  the  fly  ?  In 
certain  seasons  do  you  get  their  infectivity  more 
readily  than  in  others?  —  Tes,  it  came  out  in  the 
ordinary  course  of  work ;  I  do  not  think  we  studied  it 
for  itself  but  it  came  out  in  the  ordinary  course  of 
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work.  We  keep  the  temperatnre  and  the  humidity  of 
the  air  all  the  jeai-  round  and  the  number  of  days 
within  which  the  flies  become  infective,  the  percentage 
which  becomes  infective,  and  so  on. 

103.  Aljout  what  difference  in  temperature  do  yoii 
get  at  the  different  seasons  ? — In  Nyasaland  ? 

104.  Where  you  have  been  working  in  Nyasaland  ? 
— -I  suppose  an  average  mean  temperature  of  perhaps 
15  degrees  difference. 

105.  What  situations  have  you  found  pupee  in? — As 
to  morsitans  we  never  find  the  pupaj  at  all ;  one  or  two 
have  been  found  but  practically  they  are  never  found. 

106.  In  the  case  of  palpalis  ? — They  ai-e  constantly 
at  the  edge  of  a  lake  or  river  and  they  have  a  pre- 
dilection for  sandy  shores,  so  that  very  often  they  are 
found  in  large  numbers  on  some  suitable  beach  of 
sand. 

107.  I  remember  that  in  your  Uganda  work ;  you 
found  the  same  thing  in  ISTyasaland  ? — We  never  found 
the  pupaa  of  morsitans  at  all  in  Nyasaland  ;  there  are 
no  palpalis  in  Nya.saland. 

108.  {Dr.  Balfour.)  I  only  wish  to  ask  you  two 
questions  and  the  first  is  an  entomological  one.  Have 
you  ever  seen  or  heard  of  a  tendency  on  the  part  of 
tsetse-flies,  either  morsitans  or  palpalis,  to  congregate 
on  any  special  form  of  vegetable  growth,  such  as  tree- 
fungi,  euphorbia,  or  plants  of  that  nature  ? — No,  I  never 
saw  anything  of  the  sort. 

109.  We  know  that  certain  insects,  Hemiptera 
or  plant  bugs,  are  known  at  the  present  time  to 
acquire  from  plants,  especially  euphorbia,  protozoal 
parasites  which  are  allied  morphologically  in  some 
I  respects  to  the  trypanosomes,  and  one  of  those  has 
been  recently  shown  by  a  French  observer  to  be  patlio- 
genic  for  small  animals.  Some  such  fact  may  possibly 
answer  the  qiiestion  which  the  chairman  f)ut  as  regards 
the  original  origin  of  blood  trypanosomes,  and  I 
wish  to  ask  if  you  thought — I  do  not  say  for  a  moment 
that  at  the  present  date  any  such  thing  may  play  a 
part  in  the  infection;  but  is  it  possible  that  these 
leptomonas  or  herpetomonas  may,  owing  to  changes 
in  environment,  become  pathogenic  blood  trypano- 
somes ? — Yes,  I  think  that  is  a  thing  which  may  have 
happened  in  the  past. 

110.  It  would  take  a  very  long  time  for  such  a  change 
to  occur  ? — Yes. 

111.  You  do  not  think  at  the  present  time  any 
pathogenic  form  of  trypanosome  would  be  likely  to  be 
found  in  such  vegetable  growths  ? — I  do  not  think  so. 

112.  The  only  other  question  is  with  regard  to 
Part  VII.  as  regards  other  methods  of  dealing  with  the 
flies  and  destroying  them :  do  you  think  it  would  be 
possible  to  devise  any  form  of  effective  trap  for  trap- 
ping tsetse-flies  ? — I  do  not  think  so. 

S,  113.  If  such  a  trap  could  be  devised  do  you  think  it 
could  be  used  with  advantage  to  protect  zones  round 
villages  and  \tx  palpalis  country,  at  watering  places  and 
so  on,  as  a  subsidiary  measure  to  what  you  have  ali-eady 
proposed  ? — I  have  never  been  able  to  think  of  anything 
which  would  be  effective. 

114.  I  take  it  any  such  trap  would  be  better  if  it 
had  some  form  of  movement  about  it  ? — Yes,  and  life  ; 
we  tried  blood  in  a  gourd  but  it  was  a  very  great 
failm-e. 

115.  {Professor  Newstead.)  I  tliink  I  mil  not  venture 
to  ask  Sir  David  Briice  any  question  with  regard  to 
■Glossina  morsitans  in  Nyasaland,  seeing  that  he  and  I 
have  traversed  the  same  country,  but  I  should  like  to 
ask  him  a  qiiestion  with  regard  to  tlie  animal  and 
fly  prophylaxis.  Do  I  gather  you  advocate  three 
methods  or  three  systems,  first  the  clearing  of  big 
game  from  a  given  area ;  secondly,  to  clear  that 
pai'ticular  area  of  all  shade-giving  vegetation ;  and 
thirdly,  to  fence  that  area  with  a  fencing  of  some  kind. 
Do  I  imderstand  all  these  three  experiments  are  to  be 
conducted  in  one  and  the  same  area  — The  first  thing- 
is  to  put  up  the  fence,  and  the  next  to  clear  out  the 
game  from  the  area  and  see  what  the  effect  of  that  is. 
If  the  fly  still  remain  in  numbers  and  infective,  then 
try  the  third  thing,  that  is,  clear  the  scrulj. 

116.  That  is  to  say,  it  is  just  possible  that  after 
having  driven  out  the  game  from  that  particular  area 
tsetse-flies  might  still  remain,  and  that  then  it  might 


be  found  necessary  to  clear  away  the  shade-giving 
vegetation  ? — Yes. 

117.  {Sir  Stewart  Stoclcmau.)  I  think  you  firobably 
gave  the  answer  to  a  question  I  wanted  to  ask  you, 
namely,  to  account  for  the  absence  of  sleeping  sick- 
ness in  Zululand.  May  I  take  it  the  answer  you 
gave  just  now  was  the  explanation  or  a  possible  explana- 
tion F — There  is  one  ans^ver  to  that,  and  that  is  that  in 
the  fly  area  in  Zululand,  there  are  no  natives,  and  there 
being  no  natives  there  can  be  no  case  of  sleeping  sick- 
ness among  them.  The  reason  why  there  are  no 
natives  is  that  the  Zulu  lives  on  his  cattle  ;  his  cattle 
are  his  money  and  his  life,  he  ))uys  his  wives  with 
cattle,  and  everything  is  done  with  cattle ;  he  will  not 
live  in  a  country  where  he  cannot  keep  cattle,  and 
therefore  in  the  fly  country  there  are  no  natives.  The 
natives  in  this  particular  region  here  in  Nyasaland  are 
quite  of  a  different  class  ;  they  do  not  deal  in  cattle  in 
that  way  so  that  this  little  ai'ea  herejhas  a  population  of 
some  20,000  inside  it,  wliich  gives  a  better  opportunity 
for  the  Trypanosoma  hrucei  to  get  a  chance,  as  it  were 
at  some  particular  man. 

118.  {Chairman.)  When  you  say  hrucei  you  mean 
hrucei  vel  rhodesiense — you  do  not  distinguish  between 
them  ?— No. 

119.  {Sir  Stewart  Stockman.)  Is  it  not  rathei 
curious  there  should  be  no  case  ?  I  understand  there 
has  been  no  case,  but  I  am  not  quite  certain  ? — I  think 
it  is  very  curious  but  I  think  it  is  quite  possible  that 
there  may  have  been  cases  in  these  areas  of  this  disease 
in  man  without  its  being  noticed.  1  think  it  is  only 
within  a  very  few  years  that  blood  examinations  have 
been  made  in  these  cases.  I  wi-ote  in  my  summary  of 
evidence,  which  Sir  William  Leishman  will  bear  me 
out  in,  that  one  of  the  most  common  diseases  in  the 
world  was  not  recognised  for  hundreds  of  years  ;  it  was 
only  recognised  13  years  ago.  Before  that  all  these 
cases  were  returned  as  malaria.  It  has  nothing  to 
do  with  malaria.  If  the  medical  men  had  made  projoer 
blood  examinations  they  could  not  have  said  it  was 
malaria.  So  in  the  same  way  I  think  cases  of  T.  hrucei 
disease  may  have  occurred,  a  few  cases  here  and  there, 
and  that  they  may  have  been  called  malaria  and  the 
man  died  and  there  was  an  end  of  it. 

120.  {Chairman..)  Malta  fever  is  the  same  thing  ? — 
Yes  ;  when  I  went  to  Malta  in  1884  there  was  no  such 
thing  as  Malta  fever.  It  was  all  retui-ned  as  remittent 
fever,  or  if  it  was  a  very  serious  case  it  was  retm-ned  as 
enteric.  Such  is  the  habit  in  man  of  deceiving  himself 
that  I  have  seen  a  medical  officer  who  had  five  years' 
medical  education  looking  at  a  piece  of  intestine,  and 
saying,  "  There  is  the  enteric  ulcer,"  and  I  would  look  at 
it  very  closely  and  say,  "  I  can  see  no  ulcer  there "' ;  he 
says,  •'  Do  you  not  see  that  ulcer  there  ?  "  and  I  say, 
'•  No,  I  cannot  see  it,"  and  he  goes  and  wites  in  his 
i-eport  that  the  intestine  is  markedly  ulcerated.  How 
these  things  happen  I  do  not  know,  hut  that  is  the  fact. 

121.  {Sir  Stewart  Stockman.)  With  regard  to  this 
suggested  experiment  it  is  the  fact,  is  it  not,  that  in  a 
partial  way  we  have  ah-eady  had  something,  not  exactly 
an  experiment,  but  something  done  following  on  the 
rinderpest  in  Africa  ?  Is  it  withm  your  knowledge  that 
after  the  rinderpest  had  swept  away  the  game,  certain 
j)arts  of  South  Africa  where  stock  farming  was  impos- 
sible before  Ijecame  possible  for  stock  farming  ? — Yes, 
I  think  so ;  again,  that  is  one  of  those  things  you  do 
not  do  by  experiment,  you  have  often  to  trust  to 
hearsay  evidence.  When  I  was  in  Zululand  in  1894, 
1895,  and  1896  (I  left  in  1897)  the  fly  coimtry  was 
full  of  fly,  and  the  rinderpest  came  in  the  next 
year  and  killed  oft'  most  of  the  big  game.  When  I 
came  back  from  the  war  in  1902  there  was  some 
question  (Mr.  Austen  here  remembers  it)  as  to  the 
particular  species  of  tsetse-fly  which  inhabited  this  par- 
ticular part  of  Zidviland,  and  I  was  anxious  to  get 
some  specimens  so  that  Mr.  Austen  miglit  see  what 
they  were.  I  wrote  almost  every  year  to  the  magistrate 
who  lived  on  the  top  of  the  Ubomljo  hill  (jverlooking  the 
fly  country  asking  him  to  send  me  specimens  of  the  fly 
and  he  replied  each  year,  "  There  have  been  no  flies  here 
since  the  rinderpest  passed  through  the  coimtry."' 
About  1908  I  wrote  agam  and  got  a  box  of  flies  which 
I  ;  gave   to  Mr.  Aiisten.    Then  the   magistrate  said, 
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"  The  fly  has  come  back ;  the  big  game  are  getting 
more  numerous/'  But  that  to  my  mind  is  not  veiy 
good  evidence,  as  it  depends  on  the  magistrate,  he 
might  be  a  man  who  told  fairy  tales,  or  he  might 
be  a  man  too  idle  to  send  a  native  down  to  the  fly 
country  to  see  if  there  were  flies  there  in  the  particular 
year,  but  I  give  it  for  what  it  is  worth.  With  regard 
to  Nyasaland  in  the  sarae  way,  in  this  country  here 
there  was  no  fly  up  to  a  few  years  ago.  When  the 
i-inderpest  passed  through  in  or  about  the  year  1895  it 
killed  off  most  of  the  big  game,  and  at  that  time  (this  is 
the  report  of  the  white  people,  missionaries,  and  others 
who  knew  the  country)  the  fly  disappeared  out  of 
the  whole  of  this  fly  country,  but  remained  at  a  s])ot 
near  the  south  of  the  lake,  and  it  was  known  they  were 
there.  I  have  a  map  of  Nyasaland  here  which  may  be 
useful ;  this  is  only  a  map  of  a  small  pai-t.  Here  is 
Domira  Bay ;  it  was  down  south  of  the  lake  that  the 
fly  remained.  There  were  thou.sands  of  cattle  all  over 
this' country  a  few  years  ago,  that  is  to  say,  eight  or 
ten  years  ago.  There  was  a  man  here  at  Lingadzi  who 
had  large  numbers  of  cattle,  and  he  had  them  round 
Domira-  Bay  and  all  over  the  country.  There  were  no 
deaths  among  them  at  all  until  suddenly  they  began  to 
die,  and  he  was  forced  to  take  them  out  of  the  country 
altogether  in  order  to  save  further  mortality.  This  is 
said  by  certain  people  to  have  been  due  to  the  fact  of 
rinderpest  passing  through  this  country  about  1895,  it 
being  10  years  before  the  fly  again  spread  over  this 
area.  There  can  be  no  doubt  that  this  is  typical  fly 
country,  and  has  been  from  time  immemorial. 

122.  I  think  in  Africa  in  some  of  those  areas  here 
it  is  almost  the  unanimous  belief  of  farmers  that  you 
camiot  stock-farm  in  a  place  where  big  game  is  kept ; 
do  yon  agree  with  that  ? — In  a  coimtry  where  there  is 
no  fly  the  wild  animals  would  naturally  damage  the 
stock  farmer  by  eating  up  the  food  his  own  stock 
ought  to  get,  or  by  destroying  his  fences. 

123.  I  refer  to  the  fly  country  particularly  ? — In 
the  fly  country  the  farmer  could  not  keep  stock  at  all. 

124.  (Mr.  Austen.)  At  the  risk  of  increasing  Sir 
David  Bruce's  disdain  for  entomologists  —  I  am 
very  fond  of  them.  The  entomologists  say,  and  go  on 
saying,  "  We  want  to  find  out  more  about  the  biono- 
mics of  the  tsetse-fly  "  ;  you  can  say  that  for  20  years 
and  in  the  meantime  nothing  is  being  done,  and  I  have 
only  a  few  more  years  to  live  myself. 

125.  I  can  assure  Sir  David  that  the  entomologists 
are  as  anxious  as  he  is  to  find  out  the  real  remedy.  I 
would  hke  to  ask  two  entomological  questions,  and  also 
two  others.  When  this  new  trypanosome  was  dis- 
covered in  North-Eastei'n  Rhodesia  and  in  Nyasaland, 
certain  structural  jjeculiarities  were  noticed  in  it  which 
led  people  in  the  first  place  to  think  they  were  dealing 
with  a  new  parasite.  Subsequently,  those  pecnliarities 
were  re-considered ;  they  were  found  elsewhere,  and  Sir 
David  Bruce  came  to  the  conclusion  that  this  try- 
panosome was  nothing  but  Trypanosom  a  br  ucei  which  he 
himself  had  discovei-ed  in  Zululand  in  1894-7,  and  that 
it  was  disseminated  by  the  same  fly.  I  see  he  says  here 
on  page  2  in  the  first  section  of  his  evidence  that,  "  It 
was  proved  at  that  time  "  (that  is  in  the  nineties)  "  and 
"  for  the  first  time  that  these  parasites  were  carried 
"  from  sick  to  healthy  animals  by  the  local  tsetse-fly 
"  Glossina  morsitans."  I  should  like  to  ask  whether 
the  figures  you  yourself  published  at  the  time  did  not 
show,  and  whether  the  specimens  you  sent  from  Zulu- 
land  also  did  not  show  that  the  fly  you  had  to  deal  with 
then  was  not  Glossina  morsitans  at  all  but  a  totally 
different  species  known  as  Glossina  pallidipes  ? — 
There  is  no  doubt  that  the  evidence  is  that  the  tsetse 
fly  we  were  dealing  with  in  Zulnland  was  Glossina 
pallidipes.  I  look  on  Glossina  pallidipes  and  Glossina 
morsitans  as  being  very  closely  related.  They 
have  the  same  habits,  they  inhabit  the  same  country 
and  live  among  the  wild  game  in  the  same  way,  so  that 
I  look  on  the  two  as  being  very  closely  related,  and  you 
can  call  them  one  for  practical  purposes. 

126.  But  the  structural  differences  between  them 
are  at  least  as  gi-eat  and,  I  think,  I  might  call  them  con- 
siderably greater  than  the  stiixctm-al  differences  between 
two  so-called  species  of  trypanosomes.  I  think  you 
admit  that? — That  is  your  trade,  it  is  not  mine.  I 


know  they  are  very  nearly  the  same  size  and  live  in 
the  same  kind  of  country  and  have  the  same  habits, 
and  I  am  perfectly  certain  the  trypanosomes  develop 
in  the  interior  of  pallidipes  in  the  same  way  as  in 
the  interior  of  morsitans  and  that  is  sufficient  for  me. 

127.  That  is  not  doubted.  I  thuik  I  may  take  it 
that  this  is  a  misprint  here  on  the  second  page  of  your 
statement  ? — Tes,  that  word  "  morsitans  "  is  meant  to 
include  pallidipes.  We  find  that  even  in  brevipalpis, 
which  is  a  very  difi'erent  kind  of  fly  from  morsitans  or 
pallidipes,  the  same  develo2)ment  goes  on  of  the  Try- 
panosoma brucei  vel  rhodesiense  as  in  morsitaris. 

128.  Recent  results  have  shown  that  whereas  we 
used  to  think  that  all  tsetse-flies  had  the  same 
habits  we  know  now,  in  certain  cases  at  any  rate,  that 
the  habits  of  dilferent  species  of  tsetse-flies  are  very 
markedly  different,  and  therefore  I  think  when  we 
mean  one  particular  species  we  must  now  be  careful  to 
call  it  by  its  right  name ;  it  may  have  a  pi-actical 
bearing  ? — -Yes,  but  in  this  particular  case  I  think 
these  two  species — ynorsitans  and  pallidipes — -are  very 
much  the  same  in  habits  and  habitat.  I  was  talking 
about  palpalis,  which  have  very  different  habits,  and  I 
would  differentiate  strictly  between  palpalis  and 
m,07-sitans. 

129.  They  belong  to  totally  different  groups,  of 
course.  My  second  question  has  reference  to  the 
statement  in  Part  Y.  of  your  evidence  as  to  the  great 
powers  of  flight  of  the  fly.  Sir  David  Bruce  says  that 
morsitans  can  possibly  fly  a  mile  a  minute,  but  I  humbly 
beg  to  doubt  that ;  certainly  no  one  will  deny  that,  if 
we  have  a  deadly  fly  such  as  this  tearing  about  Africa 
at  the  speed  of  an  express  train,  the  question  is  far 
more  serious  even  than  we  now  think  it  is,  and  when 
this  particular  fly  is  said  to  overtake  a  motor-cycle 
going  at  30  miles  an  hour,  I  should  like  to  ask  how 
much  start  the  motor-cycle  had  ? — It  is  quite  possible 
that  the  fly  can  fly  at  the  rate  of  a  mile  a  minute,  but  it 
does  not  do  it,  because  it  does  not  want  to  do  it ;  it 
does  not  come  into  its  particular  habit  of  life.  I  can 
rim  at  five  miles  an  hour,  but  I  never  do  it  if  I  can 
possibly  help  it. 

130.  Erroneous  impressions  get  abroad  on  very 
slight  foundations,  and  I  think  we  ought  to  clear  up  the 
point  as  regards  how  much  start  the  motor-cyclist  had. 
I  douljt  whether  there  is  a  fly  in  existence  which  can 
fly  at  60  miles  an  hour  for  any  distance  at  all.  It  is 
admitted  that  the  faster  an  ordinary  cyclist  goes  the 
more  flies  will  follow  him,  not  only  Glossina  morsitans 
but  palpalis  too  ? — Yes. 

131.  How  did  you  time  them  ? — We  had  not  a 
start-er. 

132.  Do  you  mean  to  say  that  a  cyclist  going  at  30 
miles  an  hour  actually  passed  a  point  and  got  a  good 
way  beyond  it,  and  that  the  fly  stai-ted  from  that  point 
and  caught  him  up  — What  I  mean  is  that  when  you 
are  going  alon§  at  a  great  rate  the  flies  are  passing- 
over  your  head  and  seem  to  be  in  front  of  you  at  one 
minute  and  behind  at  another,  and  they  seem  to  alight 
on  you  as  they  like,  you  knock  them  off,  and  they  come 
buzzing  on  to  you  again.  They  seem  to  me  to  have 
command  of  the  situation,  you  can  call  it  60  miles  an 
hom-  or  100  miles  an  horn;  but  all  I  say  is  that  they 
are  very  rapid  on  the  wing. 

133.  I  might  suggest  that  a  cyclist  going  at  a  rapid 
speed  through  the  air  forms  a  partial  vacuum  in  the 
air,  and  diminishes  the  air  resistance  for  any  insects 
which  may  be  about  him  or  following  him,  and  there- 
fore in  your  view  he  renders  it  much  easier  for  the  fly 
to  travel  over  the  ground  at  a  rapid  pace  than  if  there 
were  no  cyclist  at  all  ? — We  are  pacemakers,  in  fact. 

134.  Yes,  if  you  like,  and  you  facilitate  the  passage 
of  the  fly,  you  would  admit  that  ? — I  admit  that. 

135.  I  notice  in  Part  II.  of  your  evidence,  in  referring 
to  Dr.  Taute's  experiments  upon  himself,  which,  of 
course,  all  the  Committee  are  familiar  with,  you  say 
■'It  is  a  matter  for  keen  regret  that  these  experiments 
were  not  successful."  I  am  not  sure  that  the  Committee 
will  agree  with  that  remark,  because  if  they  had  been 
successful  we  should  have  been  mourning  the  loss  of  a 
very  able  investigator.  You  say  that  a  negative  experi- 
ment proves  nothing.  With  regard  to  that  you  will  admit 
that  Dr.  Taute  is  at  issue  with  you.    Tou  have  i-ef  erred 
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to  the  question  of  infective  granules.  Have  not  Dr. 
Taiite's  results  possil)ly  some  beiiring  on  tliat  point  ? 
Dr.  Taute  claims  that  his  results  show  that  we  ai'e  not 
entitled  to  assume  that  a  tryjjanosome  in  an  animal 
which  looks  like  the  Nyasaland  trypanosome  of  man 
is  in  fact  that  trypanosome  unless  it  does  actually 
produce  the  Nyasaland  or  North- East  Rliodesian 
sleeping  sickness  in  man.  May  not  the  real  cause  of 
this  disease  in  man  be  not  Trypanosonui  brucei  or 
rhodesiens:e.  or  whatever  you  like  to  call  it,  but  the 
infective  gi-anules  of  a  hitheito  unrecognised  tiypano- 
some,  possil>ly  indistinguishable  in  apijearance  from  the 
TryjXDi.oi^oma  brucei  although  of  infinitely  less  common 
occurrence  ? — I  do  not  know  exactly  how  to  answer 
this,  but  I  imagine  there  might  be  two  species 
of  tryi>anosomes  exactly  like  each  other,  and  that  the 
one  was  pathogenic  to  man  and  the  other  non-pathogenic 
to  man,  l)ut  for  jjractical  purposes  we  cannot  distinguish 
Ijetween  them.  They  are  exactly  the  same  under  the 
microscope  and  have  the  same  action  on  different 
animals.  The  only  animal  we  cannot  experiment  on 
is  man ;  if  we  could,  in  a  couple  of  months  we  could 
answer  this  question.  These  trypanosomes  vary 
extraordinarily.  If  you  take  another  protozoal 
disease  called  horse-sickness  in  South  Africa,  it  is  said 
that  you  could  make  a-  horse  immune  for  Valley  A  ; 
you  take  this  horse  and  put  it  into  Valley  B  and  he 
takes  horse-sickness  and  very  probably  dies.  You  can 
immunise  a  horse  against  A  and  B  and  C  Valleys  in 
the  Transvaal,  and  when  you  put  him  in  D  Valley  he 
again  takes  horse- sickness  and  pro))ably  dies.  Tliat 
means  there  are  a  great  number  of  diiferent  strains, 
and  one  strain  does  not  protect  from  another ;  so,  in 
the  same  way  there  may  be  strains  of  brucei  which  are 
more  virulent  towai'ds  man  than  the  ordinary  strains. 
The  I'eason  of  that  uiay  lie  that  it  has  gone  through 
a  man  once  or  twice,  and  the  liy  has  got  it  from  the 
man.  Those  questions  are  all  very  difficult.  The 
strains  of  these  protozoal  diseases  are  very  diiferent. 
Professor  Laveran,  in  Paris,  tries  to  separate  one 
si^ecies  of  trypanosome  froui  another  by  giving  an 
animal,  say,  trypanosome  A.  He  has  another  B  which 
looks  very  like  trypanosome  A  which  comes  from  another 
part  of  Africa,  and  when  the  animal  has  recovered 
from  A  he  gives  it  B  :  he  takes  the  temperature  very 
carefully,  and  if  he  finds  there  is  a  little  change  in 
temperature  he  says  there  is  a  reaction,  and  therefore 
A  tryiianosome  is  diiferent  from  B.  I  think  you 
will  give  a  new  name  to  the  same  trypanosome  if  by 
chance  it  slmiild  come  from  a  different  part  of  the 
country,  if  you  go  in  for  this  way  of  diagnosing  them. 
I  do  not  know  whether  I  have  answered  your  question  ; 
if  not,  I  will  try  again. 

136.  1  am  afraid  we  a  re  rather  sulistituting  the  word 
'•  strain  "  for  '•  species  ""  i' — I  do  not  think  you  can 

•call  them  species;  they  are  surely  too  close  to  one 
another  to  be  called  species,  I  think  they  are  the  same 
thing,  but  one  may  have  passed  through  one  pai'ticular 
animal  for  some  generations,  and  so  Ijecome  changed 
to  some  slight  extent,  and  I  think  the  word  "  strain  "  is 
better  than  ■"  species."  We  would  be  simply  Imried 
under  species  if  you  allowed  the  word  "species  to  be 
read  instead  of  •'  strain." 

137.  If  there  are  two  strains,  one  of  them  the 
common  cause  of  disease  among  d(,)mestic  animals,  while 
another  is  uncommon  but  causes  sleeping  sickness 
in  man,  that  may  account  for  the  very  slight  incidence 
of  human  trypanosomiasis  in  Nyasaland  and  ISTorth- 
Eastern  Rhodesia  ? — That  is  so.  If  you  can  show  me 
how  to  elucidate  this  and  prove  it,  I  will  be  very  much 
obliged  because  we  have  been  out  for  two  yeai-s  trying 
to  solve  it  and  have  not  done  it  yet. 

138.  Only  one  other  question  ;  it  is  claimed  that, 
game  infects  man  witli  the  trypanosomes  of  sleeping- 
sickness.  Why  should  it  not  be  the  other  way  alxiut, 
and  that  man  infects  the  game Have  not  recent 
resiUts  in  Uganda  tended  to  show  that  infection  of  the 
game  with  human  trypanosomes  tends  to  die  out 
entirely,  even  in  so  short  a  time  as  four  or  five  years  r' 
— How  many  questions  are  there  thei-e  ? 

139.  Perhaps  two,  but  it  is  not  necessary  to  take 
them  singly.  Why  should  not  the  fact  be  that  man 
infects  the  game  instead  of  game  infecting  man  P  Have 


not  recent  results  in  Uganda  served  to  show  that  the 
infection  of  game  by  Trypanosoma  gambiense  tends  to 
die  out  in  time,  even  in  so  short  a  time  as  four  or  five 
years  — I  suppose  there  is  a  little  evidence  that  the 
fly  on  the  shores  of  Victoria  Nyanza  are  Ijecoming  less 
infective  than  they  were  three  or  four  years  ago,  hnt 
that  is  a  kind  of  evidence  that  is  very  difficult  to  get 
at,  and  one  would  require  to  wait  some  years  before 
one  could  answer  the  question. 

140.  Whereas  four  years  ag(-i  you  could  get  an 
infected  tsetse-fly  if  you  fed,  say,  500  flies  on  an 
infected  antelope,  now  it  would  take  1,200  or  1,500 
tsetse-ilies  ? — But  still  it  is  a  very  delicate  kind  of 
experiment  that,  with  a  big  possiljle  error. 

141.  It  points  to  something  if  you  get  that  resixlt 
surely ;  does  it  not  tend  to  show  that  the  infectivity  of 
the  game  is  decreasing  or  remaining  stationaiy  in 
Uganda  ? — I  would  leave  it  for  you  gentlemen  to  judge 
as  to  whether  the  few  experiments  made  on  tliis  point 
ai'e  sufficient  to  allow  us  to  come  to  a  decision.  If  a 
few  years  hence  the  tsetse-liy  on  Lake  Victoria  are 
absolutely  non-infective,  and  this  is  i5]-oved  for  some 
years,  and  men  can  go  back  to  the  shores  of  the  lake 
and  live  there  with  impunity,  I  should  say  that  what 
Mr.  Austen  is  saying  is  true.  For  my  own  pai't  I 
think  the  wild  game  on  the  shores  of  Victoria  Nya,nza 
will  keep  the  Trypanosoma  ijaiiibieiitte  going  for  a  very 
long  time. 

142.  But  if  the  game  did  Ijecome  absolutely  nou- 
infective  after  the  lapse  of  a  certain  time  after  the 
removal  of  the  human  populatic_)n.  stirely  it  would  show 
that  the  game  had  become  infected  from  men  and  not 
men  from  the  game  ? — No  one  will  go  against  you 
f<n-  a,  moment  or  deny  that  it  was  man  that  bi-ought 
the  Trypanosoma  gantbiense  into  Uganda.  Before  1905 
or  1900  or  1907  or  1908  there  was  no  Trypanosomu 
gambiense  in  Uganda  as  far  as  I  know  ;  it  was  In-ought 
in  by  man  from  tlie  Congo,  and  from  the  natives  it 
went  to  the  wild  animals,  but  what  does  it  mattei'  'i 

143.  It  matters  in  this  way  that  if  yon  let  the  wild 
animals  alone,  and  remove  the  source  of  infection, 
which  in  this  case  is  man,  the  wild  animals  themselves 
are  harmless  as  I'egards  sleeping  sickness  in  Uganda. 
I  think  it  shows  that,  does  it  not  ?  The  game  does  not 
infect  man,  l>ut  man  infects  the  game ;  that  is  a  rather 
important  diffei-ence  ? — I  think  it  would  be  far  better 
if  yox\  stuck  to  morsitans  in  Nyasaland  and  did  not  go 
iiy  to  Uganda,  because  you  are  dealing  with  Uvo 
different  species  of  disease,  two  different  species  of 
tsetse-fly,  and  two  different  sj^ecies  of  trypanosome. 
I  think  we  had  Ijetter  stick  to  the  morsitans.  I  think 
myself  the  gawthiense  has  pirobably  l)ecome  acclimatised 
to  man  and  is  a  human  trypanosome. 

144-5.  (Dr.  3fariin.)  Supposing  you  admit  that  the 
human  beings  infect  the  game,  does  it  in  any  way 
influence  your  opinion  that  the  game  may  be  an 
important  reservoir  of  the  disease  in  the  absence  of 
man  ? — No.  I  think  the  wild  game  will  prove  to  Ije 
a  very  important  factor  in  regard  to  sleeping  sicl!:nes^ 
in  Uganda.  It  is  a  question  of  speculation,  ljut  I 
imagine  10  or  20  years  hence  you  will  find  wild  animals 
infected  with  T.  gambiense  on  the  shores  of  Lake  Vic- 
toria.. A  few  years  ago  I  prophesied  that  within 
48  h(.)Tirs  of  the  men  being  removed  from  the  slim-es 
of  Victoria  Nyansa  the  whole  disease  wtnild  dis- 
appear. But  I  reckoned  witliout  my  host,  I  reckoned 
v^athont  the  wild  game,  and  I  also  reckoned  without 
the  development  of  the  tryjianosome  in  the  fly,  but 
I  really  think  in  Uganda  the  presence  of  infected  wild 
animals  will  be  f(jiuid  to  be  a  very  practical  and  very 
important  factor  in  the  question. 

146.  Are  there  considerable  areas  whicli  are  in- 
habited by  Glossiita  pajpalis  in  Nyasaland  ? — There  are 
no  palpalis  in  Nyasaland  at  all. 

147.  Is  that  the  ans^ver  to  the  question  asked  hj 
Mr.  Buxton :  "  Why  there  had  lieen  no  ejiidemics  of 
sleeping  sickness  tliere  '"  ? — Of  "  Congo  sleeping  sick- 
ness '' — cei'tainly. 

148.  I  do  not  think  you  have  quite  satisfied  Mr. 
Buxton  ? — The  absence  of  palpalis  I  look  on  as  the 
reason  why  there  has  been  no  extension  of  "  Congo 
sleeping  sickness  "  be^j'ond  the  habitat  or  the  boimdaries 
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of  Glossina  palpalis.  We  have  majis  giving  these 
distributions,  if  any  person  would  like  to  see  them. 

149.  (Mr.  BothschUd.)  "What  I  was  trying  to 
ask  you  before  was  this — seeing  that  the  fly.  after 
feeding  on  the  infected  animal,  only  becomes  infective 
after  17  to  32  days,  was  the  examination  of  laboratory- 
Iired  flies  done  immediately  they  were  hatched  or  soon 
aftei  they  were  hatched,  or  had  a  similar  space  of 
time,  17  tj  32  days,  been  allowed  to  elapse  before 
they  were  examined  in  order  to  see  whether  they  might 
not  inherit  the  sleeping  sickness  and  yet  only  become 
infective  after  the  same  time  as  they  do  when  biting 
an  infested  animal.  I  wanted  to  know  whether  that 
experiment  had  been  tried  ? — I  do  not  think  it  has  ever 
been  tried  as  an  experiment  for  that  particular  pur- 
-pose.  I  think  laboratory-bred  flies  have  probably  been 
fed  on  animals  for  three  or  four  weeks,  because  you 
have  a  great  number  of  laboratory-bred  flies ;  you  have 
a  stock  of  them,  and  they  have  to  be  fed  every  day  or 
two  to  keep  them  alive,  and  I  have  no  doubt  in  these 
cases  they  were  often  fed  for  more  than  three  or  four 
weeks,  because  in  Uganda  we  had  any  number  of  these 
laboratory-bred  flies.  As  I  have  said,  the  boys  brought 
up  7,000  in  one  day  of  the  pupa=,  so  that  we  could  have 
a  thousand  laboratory-bred  flies  a  day  if  we  liked,  and 
we  had  large  numbers,  and  all  the  laboratory-bred 
flies  kept  in  stock  were  fed  every  two  days  to  keep 
them  alive.  I  am  sure  if  there  had  been  any 
hereditary  transmission  at  the  end  of  32  days  that 
would  have  come  out,  but  we  never  made  an  experi- 
ment for  the  particular  purpose  of  proving  that 
■question  which  you  have  asked  or  disproving  it. 

150.  The  only  other  question  I  should  like  to  ask 
you  is  this  :  Dr.  Yorke  has  stated  in  one  of  his  articles 
that  he  found  one  of  his  laboratory  boys  showing 
trypanosomes  of  "  Nyasaland  sleeping  sickness  "  in  his 
blobd,  and  he  kept  him  iinder  observation  for  a  year, 
and  he  did  not  exhibit  any  signs  of  illness.  As  it  had 
been  ascertained  that  most,  if  not  all,  the  cases  of 
human  trypanosomiasis  of  the  Nyasaland  type  died 
within  six  months,  has  any  regular  examination  of  a 
large  number  of  apjjarently  healthy  natives  been  made 
in  order  to  see  if  that  was  a  single  case  of  immunity  or 
not  ? — I  am  afraid  we  have  not  made  any  experiments 
on  that  line ;  we  have  not  taken  a  thoiisand  men  in 
the  sleeping  sickness  area  and  examined  their  blood 
for  tiypanosomes.  We  have  examined  a  fairly  large 
number  of  natives,  but  we  have  not  done  it  on  the 
large  scale  which  would  be  required.  Kleine,  who 
lives  over  600  miles  north  of  us  on  the  east  shore  of 
Lake  Tanganyika,  took  this  point  up,  and  he  thought 
it  might  be  that  the  natives  living  in  the  morsitans 
area  became  to  a  certain  extent  immune  to  the  disease 
by  taking  it  when  they  were  very  young,  just  as  young 
calves  have  red-water  and  other  diseases  and  recover 
from  the  disease  very  rapidly  and  remain  immune  all 
their  lives.  Kleine  examined  500  native  children  in 
one  of  these  areas  and  found  nothing.  With  regard 
to  Dr.  Torke's  statement,  I  do  not  remember  the 
exact  circumstances  of  this  statement ;  did  he  only 
find  the  trypanosomes  once  or  more  than  once  ? 

151.  He  found  them  more  than  once  throughout 
the  whole  year  of  observation  ;  they  were  living  in  the 
blood.  He  merely  mentioned  that  he  kept  the  case 
under  observation  for  a  year,  and  that  no  trypano- 
somiasis apx^eared.  —  Did  he  see  the  trypanosomes 
once  ? 

152.  He  does  not  state  that  exactly. — I  think  he 
Dught  to  say  exactly,  because  that  native  may  have 
been  desirous  of  obtaining  the  sympathy  of  his  master, 
Dr.  Yorke,  by  giving  him  a  specimen  of  blood  which 
he  said  was  taken  from  his  own  arm,  whereas  it  may 
have  been  taken  from  a  monkey. 

153.  ]  do  not  think  that  could  be  so,  because  he 
distinctly  states  that  he  examined  the  blood  of  this 
native,  and  he  would  not  make  a  statement  like  that  ? — 
This  is  a  very  important  point,  and  he  does  not  seem 
to  have  treated  it  with  the  seriousness  which  it  deserves. 
Does  he  give  dates,  photograj)hs,  and  charts  ?  This 
is  a  thing  which  deserves  any  amount  of  labour.  Has 
he  given  it  ?  Is  it  not  rather  a  casual  sort  of  statement 
that  trypanosomes  had  been  in  the  blood  of  the  boy 


once,  and  he  examined  him  to  see  afterwards  and 
never  found  them  again  ? 

154.  ISTo  ;  he  simply  states  he  had  found  this  one 
only.  He  was  discussing  the  point  whether  the  man 
was  a  reservoir,  and  he  had  only  come  across  that  one 
case,  and  I  wanted  to  know  if  other  people  had  made 
similar  experiments? — No,  we  have  never  foimd  the 
'Trypanosoma  hrucei  vel  rJiodesiense  in  the  blood  of  any 
native  who  was  not  seriously  ill  of  the  disease  and  who 
shortly  afterwards  died  ;  but  I  certainly,  if  I  found  a 
case  of  that  sort,  would  describe  it  at  great  length. 

155.  (Dr.  Chalmers  Mitchell.)  A  certain  heaviness 
of  bombardment  is  useful  in  giving  infection,  is  it  not  ? 
Theoretically,  one  or  two  trypanosomes  would  give  the 
disease,  but,  in  practice,  the  more  the  human  being 
has  been  attacked  the  more  certain  the  result  ? — As  a 
matter  of  fact,  papers  have  been  written  saying  that 
if  you  put  in  too  much  blood  you  will  not  get  the 
disease. 

156.  You  do  not  believe  it  matters  whether  yon 
are  bitten  by  a  number  of  flies  or  not  ? — No,  I  think 
one  fly  is  quite  enough. 

157.  You  think  the  trypanosomes  multiply  so 
rapidly  that  one  is  just  as  good  as  a  whole  lot, 
roughly  ? — Roughly  speaking,  yes. 

158.  They  are  not  like  bacteria  in  that  way? — No. 
If  you  see  the  salivary  duct  of  the  fly,  you  see  the 
enormous  numl^er  of  trypanosomes  in  the  fluid.  As 
soon  as  the  fly  bites  its  prey  it  injects  a  drop  of  that 
fluid,  so  that  every  time  it  bites  it  must  inject  probably 
several  thousands  of  those  trypanosomes. 

159.  So  that,  really  if  you  are  bitten  once  by  an 
infective  fly  it  is  probably  good  enough  ? — That  is  what 
we  find  ;  it  takes  every  time. 

160.  You  take  the  view,  I  think,  do  you  not,  that  it 
is  pretty  certain  you  cannot  distinguish  the  trypano- 
somes of  the  hrucei  group  very  well  morjihologically  from 
one  another ;  it  is  very  difficult  to  distinguish  gambiense 
and  hrucei  morphologically? — ^Yes,  especially  if  you 
are  taking  the  blood  straight  away  from  man.  If 
you  made  some  inoculations  into  the  smaller  animals, 
I  think  in  most  cases  you  would  be  able  if  you 
examined  a  large  number  of  the  trypanosomes  to  make 
a  very  shrewd  guess  as  to  this  being  rhodesiense  or 
hrucei  BJid  that  gambiense ;  but  if  you  took  specimens 
from  the  blood  of  a  man  and  only  had  these  trypano- 
somes to  examine,  you  could  not  tell  the  difference 
between  gambiense  and  hrucei,  and  you  never  could 
tell  the  difference  between  hrucei  and  rhodesiense. 

161.  That  I  understand,  but  the  fact  that  you 
cannot  distinguish  very  certainly  gambiense  from  hrucei 
would  also  apply.  Supposing  rhodesiense  and  hrucei 
are  distinct,  you  would  not  expect  to  find  that  mor- 
phologically, would  you  ? — You  would  not  be  able  to 
distinguish  between  them  morphologically. 

162.  So  that  the  fact  that  they  are  practically 
identical  in  appearance  does  not  carry  you  very  far  in 
distinguishing  them  ? — ^I  think  the  morphology  of 
trypanosomes  is  one  of  the  best  chai-acters  we  have 
for  distinguishing  between  the  different  species.  If 
you  look  at  the  pictures  there  you  can  tell  the  species 
of  trypanosome  by  morphology  alone,  with  the  excep- 
tion of  the  hrucei  group. 

163.  Supposing  these  three  or  these  two  are  all 
very  close  morphologically  you  have  to  rely  on  some 
of  the  other  tests  ? — Yes,  the  htunan  serum  itself  is  a 
very  good  test  between  gambiense  and  hrucei. 

164.  So  that,  if  you  give  gambiense  to  an  animal — 
a  monkey,  for  mstance — and  get  it  to  take  the  disease 
which  is  produced,  that  is  very  closely  parallel  to  the 
human  gambiense — sleeping  sickness  ? — Yes. 

165.  You  get  the  same  fall  in  the  temperature 
before  death  and  all  that  sort  of  thing  ? — Yes,  and 
the  same  change  in  the  structure  of  the  brain  in  the 
monkey  as  in  man. 

166.  It  is  quite  clear  that  the  clinical  pictm-e  of 
gambiense  disease  in  man  and  in  animals  is  similar ; 
you  do  not  expect  it  to  be  identical,  because  no  two 
animals  are  alike  ;  but  it  is  very  close,  is  it  not  ? — Yes, 
especially  in  the  monkey. 

167.  Then  when  you  come  to  nagana  disease,  what 
you  showed  to  be  tsetse-fly  disease,  is  that  qtiite  like 
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Nyasa  sleeping  sickness — is  tliat  as  close  to  it  ? — 
Among  animals  it  is  absolutely  the  same. 

1G8.  The  parallel  between  men  and  animals  in  the 
case  of  ganiMense  disease  is  very  close  indeed  ? — Yes. 

169.  Is  the  parallel  between  men  and  animals  in  the 
case  of  the  brucei  or  rhodesiense  disease  just  as  close  ? 
— Yes,  it  is  an  acute  disease  ;  it  gives  rise  to  oedemas 
just  as  you  have  in  horses  with  nagana.  It  is  a  rapidly 
fatal  disease  just  as  it  is  among  animals,  that  is  to 
say,  brucei  will  kill  a  monkey  in  a  fortnight  or  three 
weeks,  or  a  month,  v^diereas  gamhiertse  will  kill  a 
monkey  in  a  year.  Gambiense  will  kill  a  rat  in  70 
or  80  days ;  brucei  will  kill  a  rat  when  he  has  got 
accustomed  to  it  in  two  days.  It  is  a  very  much  more 
acute  disease. 

170.  The  one  is  always  fatal  and  the  other  not 
necessarily  fatal  ? — Yes,  but  gambiense  is  also  a  pretty 
fatal  disease. 

171.  The  jjarallel  is  pretty  well  the  same  in  both 
cases  ? — Yes. 

172.  You  say  you  cannot  at  present  make  the 
crucial  experiment  on  human  beings  ? — No. 

173.  Has  it  been  attempted  to  test  in  the  other 
way  ?  Have  you  infected  animals  with  the  Nyasa. 
hiunan  sleeping  sickness  disease  and  produced  exactly 
the  old  tsetse-fly  disease  ? — Yes  ;  the  moment  I  became 
suspicious  that  this  was  really  nagana  I  got  strains 
from  Zululand  from  the  very  spot  whei'e  we  studied 
nagana  in  tlie  old  days  and  worked  with  them. 

174.  Strains  from  what  ? — Strains  from  Zululand 
nagana. 

175.  From  animals  ? — Yes,  living  animals  were 
sent  up  from  Pretoria  which  had  been  inoculated. 
They  sent  a  couple  of  mules  into  Zululand  and  let 
them  be  fed  on  by  the  flies  in  that  particular  area,  and 
then  those  mules  were  brought  back  to  Pretoria. 
Rabbits  were  then  inoculated  from  the  mules  and  sent 
to  me,  so  that  I  had  the  opportunity  of  studying  this 
Zululand  form  of  nagana  alongside  the  local  Nyasa- 
land  form,  rhodesiense  ;  we  studied  them  from  every 
pomt  of  view  we  could,  and  came  to  the  conclusion 
that  they  were  exactly  the  same. 

176.  Have  you  ever  made  the  experiment  of  taking 
a  man  with  Nyasaland  sleeping  sickness  and  infecting 
a  test  animal  from  him  and  at  the  same  time  infecting 
another  test  animal  from  this  strain  yon  brought  from 
Zululand  and  com^iaring  the  resvUt  ? — Yes.  if  you  look 
at  the  papers  you  will  find  we  describe  fully  different 
strains  of  human  trypanosome  and  also  what  we  con- 
sider to  be  the  same  trypanosome  taken  from  the  wild 
game  and  the  wild  tsetse-fly.  The  paper  on  the  Zulu- 
laud  strain  has  not  been  written  yet. 

177.  And  they  produced  exactly  the  same  result  P 
— Exactly. 

178.  That  is  really  what  I  wanted  to  find  out. — 
Absolutely  parallel  in  their  action  on  animals.  The 
only  thing  wanting  is  the  experiment  on  men. 

After  a  slion 

190.  (Sir  MacJcenzie  Chalmers.)  There  are  a  few 
questions  that  I  want  to  ask  jon  Sir  David,  aiid  there 
is  a  question  that  Mr.  Buxton  suggested  that  I  should 
ask  joxx.  You  told  us  that  the  palpalis  fed  very 
freely  on  the  chicken  or  bird  ? — Yes. 

191.  If  the  palpalis  is  infected,  what  is  the  result 
on  a  bird  ? — We  were  never  able  to  infect  a  bird  with 
gambiense,  and  we  have  never  foimd  any  of  the 
numerous  birds  that  we  examined,  shot  on  the  lake 
shore,  living  as  they  did  all  their  lives  among  in- 
mtmerable  palpalis  infected  with  gambiense  or  -svith 
any  mammalian  trypanosome. 

192.  None  of  the  pathogenic  trypanosomes  ? — No. 

193.  None  of   the   disease-bearing  try]^3anosoraes 
either  of  men  or  animals  ? — No. 

194.  You  said.  I  think,  that  the  same  applied  to 
the  small  animals  ? — We  examined  a  large  nmnber  in 
Nyasaland.  and  we  have  never,  up  to  the  present,  found 
any  of  the  pathogenic  trypanosomes  among  them. 
They  have  their  own  trypanosomes,  but  we  have  never 
foiuid  brucei  vel  rhodesiense  or  simiae,  or  any  of  tiie 
others  that  I  show  plates  of.  in  the  smaller  animals. 


179.  Bni  you  have  done  it  the  other  way  and  it  has 
worked  all  right  ? — Yes. 

180.  There  is  only  one  other  question  about  infecting 
the  animals  with  those  trypanosomes.  You  get  flies 
and  you  examine  their  blood — at  least  that  has  been 
done  in  a  good  many  cases,  and  you  can  tell  if  they 
have  l)een  feeding  on  a  mammal  or  a  reptile  or  a  bii'd 
or  ^vhat.  You  cannot  effectually,  distinguish,  can  you, 
between  the  different  mammals  ? — No. 

181.  You  have  simply  to  put  it  down  mammal,  big 
or  small,  or  reptile  or  bird  ? — Yes,  that  is  so,  because 
the  blood  changes  rapidly  in  the  stomach  of  the  fly. 

182.  Then  you  say  that  they  have  certainly  a 
preference  for  warm  blooded  animals  and  especially 
mammals  :  what  is  that  opinion  based  on  ? — If  you 
have  a  large  cage  of  flies,  say  a  couple  of  thousand  in  a 
big  cage  the  size  of  this  table,  and  you  have  a  vrarm 
blooded  animal  like  a  chicken  and  lift  up  its  wing  and 
put  it  against  the  wire  of  that  cage,  in  a  moment  or  a 
few  moments,  the  whole  of  the  exposed  skin  of  that 
chicken  will  be  covered  with  a  dense  black  mass  of  flies  ; 
you  would  not  be  able  to  put  a  pin's  point  between 
the  flies.  If  you  take  away  the  chicken  and  put  a 
monkey  on  with  the  bare  skin  against  the  cage,  the 
flies  will  go  to  it  readily  enough  but  not  in  such  an 
extraordinary  crowd  and  they  will  not  crowd  each  other 
so  much. 

183.  They  prefei-  the  bird  to  the  mammal  ? — Yes, 
I  think  so.  That  is  2}al2}alis.  We  have  never  tried  it 
vnt\i  morsitans.  Then  if  jow  take  a  lizard  and  tie  the 
mouth  of  the  lizard  so  that  he  cannot  get  at  the  fly 
first,  and  put  in  flies  and  allow  them  to  be  starved  for 
some  days,  you  will  find  one  now  and  then  sitting 
on  the  head  of  the  lizard,  digging  his  proboscis  into 
the  skin  and,  no  di.mlit,  feeding  on  it.  And  tlie  same 
with  crocodiles. 

184.  But  they  are  not  so  keen  on  them  ? — Not  at  all 
so  keen  ;  they  will  not  feed  on  cold  blooded  animals  if 
they  can  possiblj^  help  it. 

18.5.  Do  you  think  it  is  a  question  of  teinperature  ? 
Here  you  have  yovir  l)ird  which  is  of  a  higher  tem- 
perature than  a  mammal  and  probably  they  are  Ijoth 
higher  than  a  rejjtile  ? — Much,  I  should  say. 

186.  Is  the  laboi-atory  test  conclusive  ?  What  is 
the  temperature  in  the  lal:)oratory  ? — At  the  top  of  the 
hill  about  65°  to  75°. 

187.  So  tlmt  you  would  have  the  preference  going- 
parallel  with  the  temperatures,  choosing  first  the 
hottest  ? — Yes. 

188.  Then  out  in  the  open  where  the  reptiles  are 
lying  sunning  themselves,  you  would  eliminate  that 
tempera tm-e  difference,  would  you  not  ? — Yes. 

189.  So  that  the  laboratory  experiment  in  that 
case  you  would  not  say  was  comj^lete,  and  it  would 
not  be  com2:)lete  ? — No. 

adjou  rnment. 

such  as  cats,  rats,  mice,  and  such  like,  which  are 
common  there. 

195.  But  the  same  animals  are  susceptilile  if  you 
inoculate  them  in  the  laboratory  ? — Yes. 

196.  Have  you  any  explanation  of  the  fact  that 
they  can  be  inoculated  in  the  laboratory  but  are  safe 
in  natui-e  ? — Their  habits  do  not  lead  them  to  form 
any  food  supply  for  the  fly.  Most  of  them  are  doulit- 
less  nocturnal,  while  the  fly  is  diurnal. 

197.  Does  that  apply  to  the  palpalis  and  morsitans  ? 
— Yes.  The  flies  are  not  out  in  the  morning  at  day- 
break. When  the  smi  is  up  and  it  is  warm,  tlie  flies 
come  out  and  feed. 

198.  Your  experience  up  to  the  present  gives  you 
no  reason  to  siqopose  that  birds  or  the  small  mammalia 
are  potential  reservoirs  ? — With  regard  to  the  Ijirds,  I 
am  certain,  but  with  regard  to  the  smaller  animals,  if 
you  examined  a  very  large  number  you  might  find  an 
infected  one  some  day.  but  I  have  never  found  one  up 
to  the  present. 

199.  If  the  supply  of  large  animals  went  oft'  the 
morsituns  might  be  driven  to  the  smaller  mammals 
might  they  not.  or  are  they  mainly  noctimial  — I  do 
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not  think  tliey  would.  Tiie  habits  of  the  small 
mammals  would  not  lend  themselves,  I  think,  to 
forming  a  reasonable  food  supply  to  the  fly.  For 
example,  we  have  examined  thousands  of  monkeys  and 
have  never  found  a  monkey  infected.  He  lives  during 
the  day  in  thick  foliage,  and  is  a  quick  animal,  and  if 
the  fly  comes  near  him  he  would  probably  get  it  before 
the  fly  got  him.  In  Nyasaland  we  have  examined 
thousands  of  monkeys  and  have  never  found  one 
infected,  although  they  live  in  the  fly  comitry,  which 
would  show  that  the  habits  of  the  animals  of  which  we 
are  speaking  are  against  the  fly  feeding  on  them. 

2U0.  Do  your  answers  apply  to  morsitans  as  well  as 
palpcdis  — We  ha^-e  never  tried  ■inorsitans  on  chickens. 
We  have  never  put  a  large  numljer  of  morsitans  into  a 
cage  and  fed  them  on  different  animals. 

201.  Is  it  worth  trying,  having  regard  to  the 
different  character  of  the  two  diseases  ? — I  do  not 
think  so.  The  birds  in  the  palpalis  area  are  different 
in  numbers  and  in  habits.  You  never  find  morsitans 
alongside  lakes  or  rivers ;  they  are  all  in  the  vnlA 
desert  country,  where  tlisre  are  comparatively  few 
birds.  The  birds  have  too  many  enemies  there  to 
allow  them  to  increase  in  numbers  to  any  great  extent. 

202.  Are  there  places  where  the  jmlpdlis  area 
touches  the  morsitans  area? — Not  i\\  Nyasaland. 

203.  Is  there  any  possibility  of  this  being  the  case — 
that  the  trypanosome  develops  in  the  fly  and  that  the 
different  types  of  diseases  produced  may  depend  oa 
the  difference  between  the  flies  in  wliich  it  is  developed  ? 
— I  do  not  think  that  the  species  of  trypanosome 
would  change  by  being  put  through  another  species  of 
tsetse-fly. 

204.  Suppose  that  you  infected  the  m,orsitans  with 
gamhiense  for  instance  ? — We  can. 

205.  If  you  pass  it  on  to  a  susceptible  animal  it  is 
still  gamhiense  ? — Yes. 

206.  And  it  is  not  in  any  way  modified  by  the 
intermediary  host  ? — No. 

207.  If  I  may  go  back  to  your  suggested  experiment, 
you  have  suggested  a  site  on  the  Domira  road  ? — Yes. 

208.  Dr.  Yorke  suggested  another  site.  Have  you 
considered  at  all  the  relative  merits  of  the  two  sites  ? 
He  suggested  a  site  in  the  Sebungwe  district  of 
Soi^thern  Rhodesia,  and  he  said  :  "  A  place  which  con- 
forms to  the  above  requirements  "  (he  mentions  the 
requirements  of  the  experiment)  "  is  the  Sebungwe 
'•  fly  area  of  Southern  Rhodesia,  where  the  cases  of 
"  sleeping  sickness  (including  one  Em-opean)  were  dis- 
"  covered  lately,"  in  a  population  of  aboiat  3,000. 
Have  yon  any  opinion  on  the  relative  merits  of  the 
two  sites  ?  Would  you  like  to  see  what  he  says  ? — I 
think  that  I  know.  I  suppose  that  what  he  means  is 
that  you  have  there,  or  he  fancies  yoii  have  there,  an 
isolated  patch  of  fly,  and  that  in  the  surrounding 
coxuitry  there  is  no  fly  and  that  he  would  deal  with  the 
whole  of  the  isolated  patch  of  fly,  whereas  in  our 
experiment  we  are  only  dealing  with  a  small  area  fenced 
off  from  the  surrounding  fly  country.  There  is  a  good 
deal  to  be  said  in  favom-  of  dealing  with  an  isolated 
patch  of  fly. 

209.  His  would  be  a  larger  and  more  expensive 
experiment,  I  suppose  ?  —  You  could  not  very  well 
fence  in  the  Sebungwe  district.  It  is  a  very  large 
place. 

210.  It  being  an  isolated  area,  you  would  have  a 
natural  fence.  You  would  clear  the  game,  and  trust 
to  that  ? — Yes,  you  wo\ild  try  to  clear  the  game.  If 
yon  could  clear  the  whole  of  the  patch  of  the  bigger 
animals,  then  it  would  be  a  very  good  place  in  which 
to  try  the  experiment. 

211.  That  would  get  rid  of  the  diificulty  of  the 
fence  being  broken  ? — Yes,  of  the  fly  going  outside  to 
feed,  and  so  on. 

212.  In  a  10-mile  square  area  you  have  a  zone  of 
infection  all  rovind.  and  you  have  a  fly  which  can  fly 
for  a  considerable  distance  ? — Yes ;  it  can  fly  quickly. 

213.  Would  a  10-mile  square  area  be  a  fair  test, 
having  regard  to  what  one  knows  ? — One  would  like 
to  see  the  whole  of  the  sleeping  sickness  area  taken  as 
an  experimental  area.    It  is  a  question  of  expense. 

214.  Could  you  draw  satisfactory  conclusions  from 
an  area  so  smaU  as  10  miles  square — 100  square  miles  ? 


Do  I  understand  that  you  think  that  you  could  ? — ■ 
I  think  that  possibly  something  might  be  learned. 

215.  A  more  satisfactory  experiment  would  be  an 
isolated  area,  such  as  that  suggested  by  Dr.  Yorke  ? — 
Yes.  If  you  could  get  an  isolated  patch  of  fly  country 
surrounded  by  flyless  country,  that  would  be  better 
than  an  area  in  the  middle  of  fly  country. 

216.  Do  you  know  the  area  which  Dr.  Yorke 
mentions  ? — No. 

217.  You  do  not  know  how  far  it  is  possible  to 
clear  the  game  there  in  a  short  time  and  eradicate 
the  morsitans  ? — I  do  not  know  the  conditions  of  that 
country  at  all.  It  is  evidently  a  wild  country,  sparsely 
inhabited  by  natives.  We  do  not  at  present  know  the 
numbers  of  game  there  or  the  numbers  of  fly  there. 
All  that  has  been  done  is  that  two  medical  men  have 
gone  there  and  written  a  report  with  regard  to  the 
number  of  cases  of  Nyasaland  sleeping  sickness  that 
they  found  there. 

218.  So  that  we  have  no  materials  for  judging  the 
relative  expense  of  the  two  experiments.  Now,  as  to 
the  expense  of  your  experiment  done  in  the  way  that 
you  suggest,  the  initial  cost  would  be  somewhat  under 
1,500L,  I  understand  ? — Yes,  I  think  so.  An  estimate 
was  given  liy  Mr.  Binnie. 

219.  £1,400  odd  pounds  ?— Yes. 

220.  He  did  not  give  an  estimate  of  the  upkeep 
expense,  I  think.  Have  you  considered  at  all,  having 
once  started  the  fence,  what  you  must  pay  to  keep  it 
up  ?  Do  you  know  whether  that  would  be  expensive 
or  not  ? — I  do  not  think  it  would  l)e  expensive  if  the 
natives  were  allowed  to  pay  their  hut  tax  by  giving 
work  instead  of  paying  the  hut  tax  in  money. 

221.  You  mean  paying  the  hut  tax  in  kind  ? — Yes. 
On  paper  it  would  probably  come  to  the  same  thing. 
I  suppose  that  the  Treasiu-y  of  Nyasaland  woirld  wish 
to  return  as  many  hut  taxes  as  possible,  and  they  would 
return  the  hut  taxes  as  having  been  paid  in,  and  paid 
out  again  foi'  work. 

222.  That  is  a  matter  of  paper  account  ? — Yes. 

223.  Pi'actically,  if  people  cannot  pay  their  hut  tax 
it  is  profitable  to  get  their  work  ? — Yes.  They  are  put 
on  to  road  making  in  order  to  do  work  in  lieu  of  the 
hut  tax.  The  hut  tax  is  credited  i  o  the  Government, 
and  then  the  Government  is  debited  with  the  cost  of 
making  the  road.    There  is  no  exchange  of  money. 

224.  You  suggest  that  the  population  which  has  to 
be  supjDoi'ted  in  some  way,  or  which  has  to  be  helped 
in  some  way,  should  be  used  for  the  experiment  ? — 
Yes. 

225.  Ai-e  you  satisfied  about  the  efficiency  of  the 
hedge  ?  Would  it  i-equire  to  be  supplemented  by 
barbed  wire  or  anything  of  the  kind  ? — It  is  one  of  the 
things  which  you  require  to  try  before  you  can  say 
much  about  it.    It  is  an  experiment. 

226.  You  would  not  yourself,  would  you,  advise  the 
trying  of  the  40,000L  experiment  until  you  had  tried 
the  other? — I  think  it  better  to  try  a  cheap  expei'i- 
ment  first  to  see  what  you  can  find  out  from  it. 
The  local  people  thought  that  the  experiment  was  a 
feasilile  one,  and  that  it  would  cost  very  little  under 
the  circumstances,  except  on  parser,  that  something- 
would  l3e  learned  from  it,  and  that  it  would  give 
employment  to  the  people.  If  the  road  from  Domira 
Bay  was  enclosed  and  made  free  of  fly,  it  would  be  a 
very  useful  road. 

227.  At  present  it  is  closed  to  cattle,  and  it  is 
dangerous  to  man  ? — You  may  say  that  it  is  xjractically 
closed  altogether.  It  was  built  at  first  with  a  great 
expectation  of  its  being  used,  but  on  account  of  some 
change  Broken  Hill  came  in,  and  they  get  things 
round  by  Broken  Hill  now  rather  than  by  the  Domira 
Bay  Road.  When  the  road  was  made  some  years  ago 
at  a  great  deal  of  expense,  it  was  intended  that  the 
road  should  bear  the  whole  or  the  greater  part  of 
the  commerce  from  the  coast  into  North-Eastern  and 
North- Western  Rhodesia,  but  now  they  find  that 
Broken  Hill  is  easier  and  cheaper,  especially  as  this 
{pointing  to  the  map)  is  covered  with  fly.  In  a  few 
years  the  road  will  again  assume  its  old  importance 
when  the  railway  comes  to  the  south  end  of  the  lake. 

228.  As  a  carrier? — As  a  carrier.  It  is  easy  to 
can-y  things  to  Domira  Bay  hy  dhows  and  steamers 
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from  the  south  of  the  lake,  and  wagons  would  then 
take  the  merchandise  iwio  Fort  Jameson  and  Rhodesia 
along  the  Domira  Bay  Road. 

2'29.  (Mr.  Bead.)  There  is  an  idea  of  opening  tlie 
Domira  Road  at  once,  but  I  imagine  that  the  transport 
will  he  by  motor  vans  ? — It  would  l)e  useful,  if  the  road 
could  be  made  free  from  fly. 

230.  (Sir  Mackenzie  Cliahners.)  It  would  be  a  great 
extension  of  the  original  experiment  if  you  freed  the 
whole  road.  You  propose  to  start  with  100  square 
miles,  10  each  way  ? — Our  idea  was  to  fence  five  miles 
on  each  side  of  the  road,  right  through  the  fly 
country. 

231.  I  had  not  appreciated  that. — That  is  in  the 
summary  of  evidence.  The  lOO'square  miles  was  the 
official  Nyasaland  Government  idea.  The  idea  was  to 
have  a  regular  deer  fence  with  steel  standards  and 
barbed  wire.  My  first  proi)Osal  was  to  put  down  a 
wooden  fence  along  each  side  of  the  Domira  Road  and 
see  what  happened  after  dri^ang  oii  the  game,  and  if 
the  fly  remained  in  numbers  and  remained  infective 
the  natives  could  very  quickly  clear  the  whole  of  that 
area  of  scrub.  There  is  a  large  population  there  and 
the  trees  are  small  and  easily  dealt  with.  The  natives 
usually  carry  an  axe  with  them  and  they  are  accus- 
tomed to  the  kind  of  work. 

232.  If  you  clear  the  scnib  do  you  think  that  the 
fly  will  disappear  ? — I  am  sure  that  it  will. 

233.  It  depends  on  the  scrub  for  its  dwelling  ? — It 
depends  on  the  shade  of  the  scrub  ;  you  never  find 
them  in  open  spaces  [the  ivitness  went  to  the  map). 
This  is  the  end  of  the  lower  part.  The  yellow  line  to 
the  left  is  the  beginning  of  the  higher  plateau.  If 
the  road  was  cleared  the  wagons  could  go  with  cattle 
up  and  down  quite  readily. 

'  234.  Does  the  fly  stop  at  about  3.000  feet  ?  How 
high  up  does  it  go  ? — It  depends  on  the  nature  of  the 
country.  On  the  plateau  in  Noi-tli-Eastern  Rhodesia 
the  fly  go  up  to  4,500  feet.  Take  Kasu,  where  we  are 
about  3,500  feet  up  ;  the  natives  say  that  a  generation 
or  two  ago  the  place  was  covered  with  forest  with  any 
number  of  buffalo  there  and  any  number  of  fly.  That 
was  in  the  old  days  when  the  slave  raiding  was  going  on 
and  the  people  were  few  and  far  between,  but  when  they 
became  more  numerous  thej^  cut  dowr  all  the  thom 
for  firewood  and  so  on,  and  now  it  is  clear  and  we 
never  see  a  single  fly  anywhere  about  there  except  one 
that  might  be  brought  up  on  the  back  of  a  motor- 
bicyclist  from  the  low  country. 

235.  If  your  suggested  experiment  is  successful  we 
are  in  for  a  very  big  business,  because  it  will  have  to 
be  extended  throughout  the  whole  of  the  fly  country  ? 
— After  having  got  your  information,  you  can  let 
things  remain  as  they  ai'e  imtil  it  is  necessaiy  to  go 
fiu-ther.  Before  50  years  this  country  will  be  covered 
with  plantations  of  rubber,  sugar,  and  other  crops,  and 
theii  there  will  be  no  fly  and  no  big  game. 

236.  There  is  nothing  like  an  epidemic  in  Nyasaland, 
is  there,  hnt  there  are  only  sporadic  cases  ? — The  red 
spots  which  you  see  on  the  map  show  all  the  cases  in 
the  last  five  years,  and  they  are  veiy  few. 

237.  Having  regard  to  the  small  number  of  cases, 
is  it  possible  that  they  have  all  been  cases  of  man-to- 
man infection,  and  not  of  infection  brought  from 
animals  ? — Well,  I  do  not  know;  I  am  not  sufficiently 
in  the  confidence  of  the  fly. 

238.  It  is  possible,  but  you  cannot  tell  whether  it  is 
likely  ? — It  is  possible,  ]jnt  I  think  not  very  likely. 
Mr.  Roux,  the  pastor  of  the  Dut(;h  Reformed  Ghm-ch, 
went  into  an  absolutely  miinhabited  countiy  dowi  in 
the  south-east  corner  of  the  area  for  a  few  days,  and 
no  doubt  he  got  it  there,  and  it  was  the  same  with 
Captain  Hardy,  one  of  our  officers.  He  was  in  the 
country  tiying  to  find  palpalis  and  he  got  the  disease 
there.  I  think  they  got  it  in  the  wild  co^mtr3^  rather 
than  in  the  populous  parts. 

239.  Looking  at  the  dots  there  seems  to  be  a  focus 
of  infection.  If  you  got  an  infected  sj)ot  it  would  be 
very  easy  to  carry  infection  from  one  man  to  another. 
It  looks  as  if  in  the  corner  there  there  might  be  man- to- 
man infection  ? — With  the  intermediary  of  the  fly. 

240.  Of  course  with  the  fly  to  carry  it  from  man  to 
man  ? — The    fly  is  not    very  fond  of    the  villages. 


People  coming  out  of  the  jungle  carry  a  fly  or  two  in 
Initthe  flies  are  not  common  in  villages.  The  flies  are 
wild  animals  and  they  live  in  the  wilds  among  the  wild 
things.    They  are  not  house-flies. 

241.  The  further  you  get  from  the  villages  the 
more  you  find  ? — Yes ;  our  boys  never  go  to  the 
villages  to  find  them ;  they  always  go  to  places  like 
that  {joointing  to  the  map).  Here  is  the  road  and  the 
boys  go  into  this  wild  pai-t  here.  The  boys  go  three  or 
four  miles  and  catch  them  here.  Natiu-ally  there  are 
no  wild  animals  round  the  villages  ;  they  are  all  driven 
away  and  naturally  the  wild  fly  is  not  to  be  found  there 
except  by  accident. 

242.  His  food  is  further  off  ?  —  His  food  is 
further  off. 

243.  Does  he  prefer  animals  to  men  ?  You  have 
not  tested  that  perhaps.  I  understand  he  prefers  a 
chicken  to  an  animal  ? — That  is  pjalpalts  ;  stick  to 
morsitans. 

244.  You  have  not  tested  with  regard  to  that  ? — No, 
I  do  not  think  nwrsitans  is  very  fond  of  man,  because 
you  can  walk  with  natives  through  the  jungle  for  hours 
and  you  will  see  the  tsetse-fly  sitting  on  their  shoulders 
but  not  feeding.  Now  and  then  a  native  will  snap 
round  at  a  fly  that  has  Isitten  him  ;  the  sharp  prick 
makes  him  turn  round,  but  that  does  not  occur  very 
often.  At  the  same  time,  when  riding,  for  example,  on 
a  motor  bicycle  you  might  get  200  bites  in  the  day  or 
more,  but  then  they  come  round  you  in  such  numl)ers. 

245.  The  native  has  much  more  exposed  surface 
than  we  have.  Do  the  flies  bite  throrigh  clothes — 1 
suppose  not  ? — Yes,  v/e  wear  clothes  that  they  cannot 
bite  through.     We  take  precautions. 

246.  Have  none  of  the  fly  boys  ever  been  infected  ? 
— Not  in  Uganda  or  here  (pointing  to  the  map),  and  we 
examined  them  every  week.  The  boy  is  rather  like  the 
monkey.  He  is  as  quick  as  the  mijnkey,  and  gets  the 
fly  first. 

247.  He  does  not  give  the  fly  a  chance  ? — No ;  he 
is  careful  because  he  is  frightened  of  the  fly. 

248.  The  boys  know  tlie  danger  ? — They  kntnv  the 
dangei'. 

249.  You  were  asked  some  questions  about  the 
refractoriness  of  man  to  the  rhodesiense  poison.  Do 
you  think  that  that  refractoriness  is  acquii-ed  liecause 
it  is  a  very  old  disease  in  the  countiy,  or  would  it  apply 
to  Europeans  ? — I  think  that  it  applies  to  Euri_)pea.ns 
as  much  as  to  the  natives. 

250.  It  is  a  natural  refractoriness  in  man,  not 
acqiiired  ? — I  think  it  is  natural. 

251.  You  would  require  a  large  number  of  persons 
to  be  exposed  to  iirfection  in  order  to  form  any  trust- 
worthy test,  would  you  not  ? — Yes.  If  yon  could 
inoculate  a  hundred  men  with  gambiense  and  a 
hundred  men  with  rhodesiense.  yon  would  leai'n  some- 
thing, but  it  would  require  a  good  big  experiment,  and 
you  could  not  do  it. 

252.  It  cannot  he  done,  of  coui'se  ? — It  cannot  be 
done. 

253.  Now  what  is  the  efl:ect  of  the  trypanosome 
when  it  is  inociilated  into  a  susceptible  animal  ?  Is 
the  efliect  mechanical  or  toxic  or  what  ? — When  3-ou 
inoculate  a  trypanosome,  say,  into  a  rat,  in  a  few  hours 
you  find  these  things  in  the  blood  multiplied  to  a 
large  extent.  In,  perhaps,  12  hours  or  15  hours  you 
would  find  them  in  some  numbers  in  the  blood.  If 
you  took  nagana  and  put  it  into  a  rat,  at  the  end  of 
24  hours  the  blood  would  be  very  full,  and  at  the  end 
of  48  hours  there  would  probably  be  more  tryjiano- 
somes  than  there  would  be  blood  corpuscles,  and  -with 
a  very  vii'ulent  strain  of  nagana  which  had  been  going 
on  for  some  years  in  the  rat,  the  rat  would  be  killed  on 
the  second  or  third  day.  I  imagine,  though  it  has  never 
been  proved,  because  it  is  in  too  small  quantities  to 
analyse  chemically,  that  the  trypanosomes  give  rise  to  a 
slight  amount  of  t(_)xin  which  gives  rise  to  fever,  and 
in  many  cases  causes  death.  Then,  in  other  cases  01 
more  cln-onic  tryjjanosome  infection,  the  trypanosomes 
are  found  in  lai-ge  numljers  blocking  np  the  capillaries 
of  the  brain.  If  you  block  up  certain  parts  of  the 
brain,  you  run  a  risk  of  killing  the  person  ly  that 
mechanical  means,  but  it  has  not  yet  been  shown  with 
regard  to  the  mechanism  how  death  comes  aViout. 
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254.  Yon  cannot  show,  say,  from  a  post-mortem 
examination  what  pathological  changes  have  caused 
death  ? — No,  I  think  that  you  could  tell  from  the 
pathological  changes  in  the  brain  whether  a  man  had 
died  from  gamhiense  or  not. 

255.  Whether  it  was  a  case  of  gambiense  or 
rhodesiense? — Bhodesiense  being  a  much  more  acute 
disease,  you  would  find  fewer  changes  than  you  would 
in  the  case  of  gamhiense,  which  is  more  chronic. 

256.  {Dr.  Balfour.)  Whether  it  is  mechanical  or 
not  is  quite  uncertain  ? — I  think  that  it  is  probably 
both.  I  think  that  the  trypanosomes  give  rise  to  a 
certain  amount  of  toxic  poison,  just  as  bacteria  do. 

257.  {Sir  Mackenzie  Chalmers.)  Have  you  found 
them  in  such  quantities  after  death  as  to  suggest  a 
mechanical  cause  by  the  blocking  up  of  the  capillaries  ? 
— Yes,  you  get  enormous  numbers. 

258.  What  do  you  say  with  regard  to  the 
peripheral  blood  ? — I  do  not  think  that  if  you  found 
them  scarce  in  the  peripheral  blood  you  would  find  them 
in  any  other  part  in  great  numbers.  Some  species  of 
try|3anosomes  multiply  to  an  enormous  extent  in  a 
short  time  and  others  do  not.  The  less  rapidly  they 
multiply  the  more  chronic  the  disease  will  be,  as  there 
will  be  fewer  to  act  on  the  body.  In  a  gamhiense  case, 
if  you  examine  50  blood  preparations,  you  would  not 
find  a  single  trypanosome,  but  every  time  you  examined 
a  rhodesiense  case  you  would  find  several  in  each 
sp)ecimen  and  half-a-dozen  in  every  field  you  looked 
at  if  the  man  had  been  ill  for,  say,  six  weeks. 

259.  With  the  gamhiense  there  is  slow  poisoning 
going  on  or  something  slow  going  on  ? — Yes  ;  it  is  a 
slow  toxic  poisoning. 

260.  The  question  of  treatment  is  outside  your 
work  ? — Yes. 

261.  You  said  that  treatment  is  useless  in  the  case 
of  rli  odesiense  ? — You  would  probably  prolong  life  by 
careful  treatment  and  by  careful  nursing,  but  up  to 
the  present  no  case  has  been  cured. 

262.  Has  treatment  been  tried  experimentally  on 
animals  as  well  as  on  men  ? — Yes,  I  think  so. 

263.  There  have  been  certain  suggested  remedies  ? 
— Nagana  has  been  worked  on  for  the  last  18  years 
more  than  anything  else.  It  has  been  the  trypano- 
some that  has  been  used  for  most  of  the  experiments 
in  regard  to  treatment  by  drags  for  the  last  18  years. 
Thousands  of  papers  have  been  wi-itten  on  the 
subject,  and  if  nagana  is  the  same  as  rhodesiense 
then  there  have  been  plenty  of  experiments  made  in 
regard  to  treatment. 

264.  As  regard  Dr.  Taute's  experiment  on  himself, 
that  is  a  single  experiment,  and  it  is  very  desirable 
that  it  should  be  repeated  if  possible.  You  cannot 
draw  any  inference  from  a  single  experiment  ? — No. 

265.  He  may  be  I'esistant  or  the  inoculation  may 
have  been  badly  performed  ? — I  think  that  it  was 
performed  properly  because  he  is  a  very  good  worker. 

266.  Then  he  is  resistant  ? — Yes.    Our  theoiy  is . 
that  man  is  more  or  less  resistant  to  this  particular 
trypanosome  judging  from  the  effect  on  it  of  man's  blood 
serum.    We  think  that  man  is  generally  resistant, 
more  resistant  than  he  is  to  gamhiense. 

267.  When  the  resistance  is  once  overcome  then  it 
is  quicker  ? — Much  quicker  than  gamhiense. 

268.  If  Dr.  Taute's  experiments  should  be  con- 
firmed, what  will  be  the  effect  on  all  the  theories  ? — 
I  cannot  say. 

269.  Would  it  prove  that  he  had  inoculated  himself 
with  one  strain  but  not  with  the  strain  that  is  specially 
fatal  to  man  ? — It  might  be  so. 

270.  In  the  case  of  gamhiense,  if  a  man  recovers 
is  he  protected  against  subsequent  attacks  ? — To  a 
great  extent  he  is,  I  should  say.  In  the  case  of 
animals  which  have  recovered  from  a  particular  strain 
of  trypanosome,  if  you  give  them  a  second  inoculation 
they  take  a  second  attack  very  often,  but  a  milder 
attack,  and  on  the  third  inoculation  they  take  a  third 
attack  still  milder.  After  that  you  may  put  in  a 
large  quantity  of  infective  blood  without  making  any 
difference  at  all.  I  should  guess  that  a  man  would  be 
to  some  extent  resistant  after  having  gone  through 
an  attack  of  gambiense. 


271.  If  he  does  not  die  in  the  process  ? — Yes.  It 
depends  on  the  time.  If  he  was  treated  by  a  rapid 
method  of  cure  a  fewdays  after  he  got  the  gambiense  and 
they  were  all  killed  out  of  him,  then  he  would  be  as 
svisceptible  as  ever,  because  the  trypanosomes  would 
not  have  had  time  to  bring  aboiit  the  changes  in  his 
body  which  would  render  him  immvme.  For  instance, 
if  jOM.  cure  a  man  of  syphilis  in  the  first  week  he  can 
take  it  again,  but  if  you  let  it  run  its  course  in  a  man 
he  is  immune  for  the  rest  of  hia  life. 

272.  It  requires  a  certain  time  to  bring  aliout  the 
necessary  changes  in  the  organism  ? — Yes. 

273.  Can  one  and  the  same  fly  inoculate  a  man  with 
two  or  three  different  kinds  of  trypanosome,  or  does 
each  fly  carry  its  own  trypanosome  ? — I  think  that  a 
fly  could  carry  two  or  three.  There  is  no  reason  why 
these  little  tryj^anosomes  should  not  live  in  amity. 

274.  They  get  on  very  well  amongst  themselves 
and  with  the  fly  ? — Yes. 

275.  The  fly  does  not  suffer  as  far  as  you  know  ? 
— No.  he  does  not  seem  to  suffer.  We  can  keep  them 
alive  in  cages  for  months  after  they  have  been  infected. 

276.  The  trypanosome  goes  on  flourishing  in  the 
fly's  body  whether  the  feeding  is  on  infected  blood  or 
not  ? — Yes. 

277.  {Mr.  Millar.)  Has  there  been  any  invasion 
of  new  areas  by  the  fly  within  recent  years  P  Has 
that  fallen  within  your  experience  ?  —  A  few  years 
ago  this  {pointing  to  the  map)  was  all  flyless,  and  it 
has  been  invaded  within  the  last  few  years — the  whole 
of  this  country  that  we  have  been  talking  about.  I 
imagine  that  at  one  time  before  it  became  flyless  it 
was  full  of  fly  because  it  is  a  tjrpical  fly  country. 

278.  Is  there  anything  to  indicate  to  your  mind 
what  accounts  for  the  invasion  of  a  new  area  where  there 
has  been  no  fly  immediately  preceding  ? — In  this  parti- 
cular case  I  would  say  that  it  is  the  multiplication  of 
the  game,  as  in  Zululand. 

279.  Is  there  a  direct  connection  in  your  mind 
between  the  invasion  of  an  area  by  the  fly  through  the 
multiplication  of  the  game  within  that  area  ? — Yes.  I 
think  that  morsitans  bears  a  very  distinct  relation  to 
the  game. 

280.  With  regard  to  the  gravity  of  the  problem, 
do  you  regard  sleeping  sickness  as  becoming  more 
serious  at  the  present  moment,  or  has  it  been  showing 
signs  of  becoming  more  limited  within  recent  years  ? 
— I  think  that  the  Congo  sleeping  sickness  is  becoming 
more  serious  every  day,  but  that  the  Nyasaland  sleep- 
ing sickness  has  never  been  serious  and  that  it  will  not 
become  serious,  but  it  is  a  dangerous  thing  to  prophesy. 

281.  Do  you  mean  serious  to  man  or  serious  to 
animals  ? — The  Congo  sleeping  sickness  is  becoming 
more  serious  to  man  every  day,  but  I  do  not  think  that 
the  Nyasaland  sleeping  sickness  has  ever  been  very 
serious  to  man,  and  I  do  not  think  it  will  become  so. 

282.  With  regard  to  Nyasaland,  is  it  mainly  a  ques- 
tion of  the  protection  of  domestic  animals  and  the 
opening  up  of  trade  routes  by  enabling  beasts  of 
burden  to  pass  through  F — Yes. 

283.  But  it  is  not  so  with  regard  to  West  Africa  ? — 
No.    The  two  problems  are  quite  different. 

284.  Have  you  had  any  occasion  to  consider  the 
working  of  the  game  laws  in  Nyasaland  and  the  sur- 
rounding districts  where  you  have  made  investigations 
in  order  to  find  out  whether  game  is  multiplying 
imduly  at  the  present  moment  under  the  present 
resti'ictions  ? — I  think  that  game  is  multii^lying  unduly 
in  this  district,  and  in  my  summary  I  say  that  there 
is  a  large  number  of  wild  animals  in  this  district, 
and  that  the  senior  magistrate  says  that  there  must  be 
30,000  eland  in  this  one  district.  As  these  are  large 
animals  and  they  have  a  particular  liking  for  young 
maize,  I  think  30,000  too  many. 

285.  Apart  altogether  from  the  question  of  sleeping- 
sickness  ? — Yes,  g-part  from  the  question  of  sleeping 
sickness. 

286.  But  our  inquiry  is  directed  to  that  entirely. 
Taking  sleeping  sickness  itself,  do  you  consider  that 
there  is  a  direct  connection  between  the  presence  of 
the  fly  and  the  increase  of  big  game  in  the  district  ? — 
Yes.  I  think  that  the  more  game  you  have  the  more 
fly  you  have. 


15 


10  October  1913.]  Surgeon- Geueral  Sir  David  Bruce,  c.b..  f.e.s.,  a.m.s.  [Continued. 


287.  Two  methods  have  been  suggested  for  dealing 
with  the  danger — one  dealing  with  the  host  and  the 
other  with  the  carrier.  Now  with  regard  to  the  carriei-, 
have  you  formed  any  conchisions  of  your  own  as  to 
whether  seeking  to  deal  with  the  fly  direct  would  he 
the  most  useful  and  must  conchisive  of  the  two  ? — 
I  have  never  been  able  to  think  of  or  to  imagine  any 
method  of  fighting  the  fly  direct.  I  do  not  know  how 
you  would  go  about  it, 

288.  So  far  as  the  palpalis  is  concerned,  I  iinder- 
stand  that  the  pupse  can  be  found  in  considerable 
numl)ers  ? — -Tes. 

289.  Yovi  said  that  the  boys  once  brought  7,000  in 
in  one  afternoon.  Does  not  that  suggest  that  thei-e 
are  means  of  attacking  or  dealing  with  the  pupas  in  that 
particular  case  ? — I  do  not  think  so,  because  the  flies 
ai'e  too  numerous  and  are  too  much  scattered. 

290.  Are  they  not  limited  more  than  in  the  case  of 
the  morsitans  ? — They  are  limited  in  distribution,  but 
they  still  have  plenty  of  room  to  breed  in.  If  you 
look  at  the  Victoria  Nyanza  and  the  islands  you  will 
see  that  the  place  is  full  of  bays  and  indentations  of 
the  coast. 

291.  They  are  found  generally  in  the  vicinity  of 
water  ? — Yes,  on  the  edge  of  lakes  and  rivers.  You  will 
not  find  them  10  yards  from  the  edge  unless  they  have 
followed  you.  There  is  a  very  large  area  of  absolute 
virgin  forest.  You  cannot  walk  along  the  edge  of  the 
lake  and  so  you  cannot  get  at  the  flies.  They  shovv'  a 
preference  for  a  sandy  beach,  but  even  a  few  feet  of  sand, 
and  there  are  thousands  of  such  places,  would  be  quite 
sufficient  for  their  wants.  I  think  that  to  attack  the 
palpalis  through  its  pupse  is  an  impossibility. 

292.  Is  the  life  history  sufficiently  well  understood 
and  are  habitat  and  the  surroundings  imderstood 
sufficiently  to  enable  one  to  come  to  any  conclusion  ? — 
I  think  so. 

293.  Do  you  think  that  there  are  sufficient  data  ? — 
I  think  so. 

294.  It  has  been  suggested  that  certain  enemies 
might  be  brought  into  districts  to  deal  with  the  fly 
direct.  Have  you  formed  any  conclusion  on  that 
i:)oint  ? — The  only  conclusion  I  have  formed  is  that  I 
consider  it  very  impracticable. 

295.  It  has  been  suggested  that  wild  birds  of  a 
species  not  indigenous  might  be  introduced  ? — It  would 
be  a  good  thing  to  remove  all  the  cats  and  snakes 
befoi*ehand,  because  the  introduced  birds  would  not 
stand  much  chance  with  these  animals  there. 

296.  What  about  the  native  birds  that  are  the 
natural  foes  of  the  fly.  Are  they  not  there  in  certain 
numbers  ? — I  think  that  they  do  not  come  into  practical 
consideration.    You  mean  fly  catchers. 

297.  Yes,  and  wild  guinea  fowl,  for  instance  ? — The 
tsetse-fly  does  not  lend  himself  to  being  caught  by  fly 
catchers.  He  lives  quietly  under  leaves  near  the 
surface  of  the  ground  and  he  does  not  fly  round  very 
much ;  he  does  not  leave  his  hiding  place  imtil  he  sees 
some  aniTual  he  wants  to  feed  on. 

298.  You  think  it  more  practicable  to  deal  with  the 
host  than  with  the  carrier  ? — Yes,  certainly. 

299.  After  considerable  investigation  you  have 
come  to  the  conclusion  that  the  wild  game  furnish  the 
main  reservoir  of  the  sleeping  sickness  ? — Yes.  Nyasa- 
land  sleeping  sickness. 

300.  So  far  as  the  small  animals  are  concerned  and 
domestic  animals,  they  are  practically  negligible  ? — 
I  think  that  they  may  be  ignored. 

301.  You  personally,  I  think,  do  not  share  the  \'iew 
that  if  the  wild  game  were  exterminated  in  certain 
districts,  the  fly  would  be  driven  to  domestic  animals  ? 
— Morsitans  ? 

302.  Yes  ? — There  would  be  no  domestic  animals  in 
the  morsitans  area. 

303.  I  am  assuming  that  in  certain  cleared  areas 
where  the  natives  reside  there  would  be  some.  It  is 
suggested  that  if  the  wild  game  were  exterminated  in 
certain  areas  you  might  have  the  fly  attacking  domestic 
animals  and  a  reservoir  being  created  that  way  ? — If 
you  took  a  hundred  buffaloes  out  of  a  place  and  put 
in  a  hundred  cattle,  I  do  not  think  the  flies  would 
know  the  difference.    I  think  that  they  would  feed  on 


the  cattle  as  readily  as  on  the  buffalo  because  there  is 
very  little  difference. 

30-1.  Would  not  that  pcjint  to  the  continuation  of 
the  reservoir  in  the  district  even  although  the  wild 
game  were  desti-oyed  ?  The  point  is  a  very  important 
one,  I  think,  Ijecause  it  really  goes  to  the  root  of  the 
whole  question  that  we  have  before  us.  We  want  to 
know  whether  there  is  another  possible  reservoir  which 
would  take  the  place  of  the  wild  game  under  certain 
conditions.  I  gather  from  what  you  told  us  before 
that  in  some  cases  the  wild  game  is  immune,  whereas 
tlie  domestic  animal  succumbs  ? — Yes.  They  do  not 
remain  a  reservoir  as  long  as  the  wild  game  do.  A  man 
only  lives  for  three  or  four  months  ;  he  is  only  a  reservoir 
for  a  week  or  two. 

305.  You  said  that  some  of  the  cattle  might  recover 
from  the  Trypanosoma  hriccei? — Yes,  but  the  fly  does 
not  depend  on  hrucei  alone  for  his  miirderous  acts  ;  he 
has  half-a-dozen  weapons  in  his  belt.  When  he  does 
not  kill  an  ox  with  hrucei  he  does  it  with  something- 
else — pecorum,  for  instance. 

306.  Have  you  considered  whether  domestic  animals 
would  become  to  a  certain  degree  immune  if  they 
were  continually  exposed  in  certain  districts  to  the  fly  P 
Do  yoiu-  experiments  not  suggest  a  degree  of  immunity 
in  certain  cases  ? — That  question  is  rather  too  theore- 
tical, I  am  afraid.    It  opens  uji  speculation. 

307.  If  it  is  a  purely  speculative  question  I  do  not 
ask  yoir  to  answer.  I  was  dealing  with  exjjeriments 
wliich  I  imderstand  you  have  made  in  certain  cases 
where  there  has  been  recoveiy. — The  Zulus  are  very 
fond  of  oxen,  and  if  the  Zulus  could  have  fomid  a 
single  ox  during  200  years  that  would  withstand  the  fly 
and  that  would  give  a  progeny  that  would  withstand 
it,  you  may  take  it  that  they  would  have  found  it,  and 
there  would  have  been  an  immune  race,  but  there  is 
no  such  immune  race  in  Zululand,  in  spite  of  the  great 
love  that  the  Zulus  have  for  oxen.  It  must  be  very 
difficult  to  develop  any  such  immunity. 

o08.  Is  the  tendency  in  ISTyasaland  for  there  to  be 
a  clearing  of  the  bush  corresijonding  with  the  inci-ease 
of  population  in  those  areas  where  the  natives  reside  ? 
— I  think  that  the  popiilatiou  is  inci'easing  because  there 
is  no  war.  The  whole  of  the  country  was  a  waste 
desert  a  few  years  ago  on  account  of  slave  raiders. 
These  Arabs  lived  along  the  shores  of  the  lake  and 
their  dhows  took  the  slaves  across  to  the  other  side. 
They  raided  the  whole  of  the  coimtry  right  back  to 
the  hills,  so  that  there  was  not  a  single  native  living 
in  the  district.  The  natives  lived  among  the  hills, 
where  there  were  caves,  in  which  they  could  hide  from 
the  slave  raiders.  When  the  raiding  was  stopped,  the 
population  crept  down  from  the  hills,  and  it  has  been 
multiplying  ever  since.  If  you  saw  the  number  of 
little  children  about  the  height  of  this  table  in  a  native 
village  yon  woidd  understand  how  they  increase. 

309.  Do  you  get  a  cleaiing  of  the  ))ush  corre- 
sponding with  the  increase  in  the  population  ? — Yes. 
For  every  head  of  population  they  must  liave  a  certain 
area  of  maize  field. 

310.  As  the  population  increases,  theu,  the  tendency 
is  to  drive  back  the  fly  ? — The  tendency  is  for  the 
popidation  to  drive  away  the  wild  game  to  a  great  ex- 
tent from  the  neighbourhood  of  villages. 

311.  And  with  the  wild  game  the  fly  ? — That  is  my 
opinion. 

312.  Short  of  fencing  in  a  certain  area,  do  you 
regard  the  clearing  of  areas  round  about  villages  as 
having  the  eff'ect  of  driving  away  the  fly  from  the 
immediate  district  ? — Yes.  from  the  immediate  vicinity 
of  the  village.  At  the  same  time,  a  native  commg  in 
from  the  forest  would  always  be  liable  to  carry  one  or 
two  in  on  his  back. 

313.  As  an  immediate  remedy,  would  the  clearing 
of  a  cei'tain  district  within  a  certain  radius  of  human 
life  not  have  a  considerable  effect  in  reducing  the 
risk  ? — The  natives  do  not  S23eud  all  their  time  m  the 
villages.  They  are  always  in  the  fields,  and  the  fields 
are  not  like  those  of  Midlothian ;  there  is  very  often 
more  scrub  and  hedge  than  field. 

314.  With  regard  to  the  actual  fencing  in  of  an 
area,  do  I  take  it  that  although  it  might  be  impossible 
to  exterminate  the  last  animal  in  an  area  (it  certainly 
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would  be  I  think),  and  even  althoiigh  a  certain  per- 
centage was  left,  there  would  be  very  valuable  data 
afforded  by  the  experiment  ? — Do  you  mean  with  regard 
to  the  infectivity  of  the  fly  ? 

315.  Yes. — Every  infected  animal  is  a  centre  of 
poison  to  the  flies  round  about  and  evei-y  animal  killed 
means  one  centre  less. 

316.  Although  it  might  not  be  practicable  absolutely 
to  exterminate  all  the  wild  animals  within  an  area, 
yoii  might  siiceeed  in  getting  a  reasonable  degree  of 
elimination  of  the  host  which  would  enable  you  to 
arrive  at  some  definite  and  vahiable  decision  ;  that  is 
my  point.    Is  that  your  view  ? — Yes,  I  think  so. 

317.  You  have  consulted  those  on  the  spot  who 
have  studied  the  question,  and  do  yoii  understand  that 
in  their  view  such  an  experiment  is  practicable? — Yes, 
i-eferring  especially  to  the  magistrate  of  the  disti'ict. 
There  are  not  many  white  men  in  the  whole  country. 

318.  Four  years  have  been  suggested.  May  I  put 
it  to  you  that  it  might  be  possible  to  arrive  at  results 
within  a  shorter  period  than  four  years  ? — Yes.  I 
think  that  the  first  year  after  the-  animals  were  driven 
out  of  the  fenced-in  area,  yoii  might  find  a  diiference 
in  regard  to  the  infectivity  of  the  fly. 

319.  What  is  the  age  of  the  fly  ?  For  how  long  does 
it  exist  ? — You  can  only  make  a  guess,  but  we  keep 
them  alive  in  captivity  and  infected  for  three  or  foiu- 
months.    In  the  wilds  they  might  live  for  a  year  or  so. 

320.  If  you  added  a  year  on  would  that  make  a  fair 
test  ? — Yes,  say  a  year.  You  may  remember  that  Lord 
Avebury  said  that  be  had  laaown  an  ant  intimately  for 
15  years,  and  perhaps  the  tsetse-fly  might  live  as  long 
as  the  ant. 

321.  (Dr.  Chappie.)  You  have  referred  to  rinderpest. 
Have  you  any  evidence  of  the  alleged  fact  that  where 
rinderpest  decimated  the  game  the  fly  disappeared 
and  with  them  the  disease  P — The  only  place  where  I 
came  into  contact  with  that  was  in  Zuliiland,  and  I  only 
came  into  contact  with  it  as  a  matter  of  hearsay  after- 
wards. I  had  -vvi-itten  every  year  for  specimens  of  the  fly 
from  the  fly  area  and  the  magistrate  always  replied, 
•'  There  are  no  flies  here  now."  After  eight  years,  about 
1908,  he  said  that  there  were  flies  and  he  sent  a  boxful, 
which  I  gave  to  Mr.  Austen,  and  since  then  there  have 
been  any  number  of  flies  in  the  fly  area.  That  is  fairly 
good  evidence,  but  it  is  a  very  difiicult  question,  for 
although  an  enormous  number  of  wild  animals  are 
killed,  when  a  rinderpest  epidemic  goes  through  the 
<;ountry,  still  there  are  a  good  number  left.  It  will 
kill  the  koodoo,  impala,  inyala,  and  buffalo,  but  it 
will  leave  a  good  number  of  wildebeeste.  It  may 
be  said  that  the  wildebeeste  live  on  the  plains  to  a 
great  extent,  and  therefore  may  not  be  as  good  food- 
stuff for  the  fly  as  the  bush-buck  and  the  koodoo 
-which  live  in  the  thickets,  but  you  would  think  that 
there  would  be  a  suiScient  amount  of  food  left  to  keep 
a  certain  number  of  fly  going,  at  any  rate  until  the 
game  increased,  and  that  the  fly  would  increase  pari 
passu  with  the  game,  so  one  cannot  understand  how 
the  fly  altogether  disappeared.  It  is  an  opinion 
expressed  by  a  great  number  of  people  that  when 
rinderpest  goes  through  a  country  it  clears  the  fly  out 
as  well  as  the  game.  I  wrote  to  Mr.  Montgomery  in 
British  East  Africa  with  regard  to  trying  the  effect 
of  feeding  flies  on  rinderpest  animals.  I  thought  that 
there  might  be  poison  in  the  blood  or  it  might  be  that 
the  parasite  of  rinderpest  had  a  deleterious  effect  on 
the  fly  and  that  the  flies  fed  on  rinderpest  animals 
would  die.  A  lot  of  them  were  fed  on  riiiderpest 
animals  and  it  did  them  no  harm. 

322.  Is  it  true  to  say  that  when  game  disappears, 
either  from  epidemic  disease  or  from  the  progress  of 
.-settlement,  the  fly  disappears  too  ?  —  That   is  my 

.  opinion. 

823.  It  is  a  generally  established  fact  that  game  is 
the  reservoir  and  morsitans  the  carrier  of  trypanosomu 
disease  ? — Yes. 

324.  Is  it  an  established  fact  that  the  game  and 
the  fly  are  found  together,  and  that  when  there  are 
trypanosomes  in  the  blood  of  the  game  the  flies  are 
infected? — Yes. 

325.  If  what  I  have  put  to  you  is  true  have  you 
'•not  sufficient  data        which  to  give  advice  to  the 


Colonial  Office  as  to  what  steps  should  be  taken  to 
cope  with  the  disease  ? — My  advice  is  to  clear  out  the 
game.    I  say  that  in  my  summary. 

326.  Have  you  given  that  advice  to  the  Colonial 
Office  ? — I  write  papers  for  the  Royal  Society,  and  in 
one  of  them  I  discuss  the  infectivity  of  wild  game. 
The  paper  is  open  to  the  Colonial  Office ;  it  is  an 
ordinary  publication  of  the  proceedings  of  the  Royal 
Society.  In  the  conclusion  of  that  paper  I  state  that 
it  would  be  quite  as  reasonable  to  allow  mad  dogs  to 
run  about  English  villages  and  towTis  under  the  pro- 
tection of  the  law  as  to  allow  this  poisonous  big  game 
to  run  about  in  the  fly  country  in  Nyasalartd.  I  think 
that  that  piits  it  as  plainly  as  I  can  put  it. 

327.  (Sir  John  Bradford.)  The  Colonial  Office  asked 
the  Royal  Society  to  investigate  a  particular  problem, 
and  the  Royal  Society  asked  Sir  David  Bruce  to  report. 
Sir  David  Bruce  does  not  report  to  the  Colonial  Office 
but  to  the  Royal  Society.  He  has  not  given  any 
advice  as  far  as  I  know  to  anybody. 

(Witness.)  'Not  the  slightest.  I  only  wrote  down 
what  I  considered  to  be  ascertained  facts,  and  I  left  it 
there  for  the  present. 

328.  (Dr.  Chappie.)  I  want  to  know  whether  you 
think  that  sufficient  data  are  established  upon  which 
to  take  immediate  action  with  regard  to  the  spread  of 
this  disease  in  Nyasaland  ?- — I  think  that  there  are 
sufficient  data  gathered  to  enable  us  to  say  that  the 
wild  game  there  act  as  the  reservoir  of  certain 
trypanosome  diseases  of  man  and  the  domestic 
animals.  It  is  a  matter  of  opinion,  and  many  people 
have  a  different  ojjinion  from  mine,  but  in  my  opinion 
if  you  cleared  the  wild  animals  out  of  the  fly  country 
you  would  stop  the  diseases  in  man  and  domestic 
animals  caused  hj  the  trypanosome  pai-asites.  Wild 
animals,  even  though  they  are  infected,  in  a  non-fly 
country  are  harmless. 

329.  Do  you  draw  a  distinction  between  the  exter- 
mination of  the  game  and  the  driving  of  the  game  from 
inhabited  areas — the  villages  ? — I  do  not  think  it  is 
a  practicable  thing  to  drive  the  wdld  animals  out  of  a 
wild  jungly  country.  You  may  drive  them  off  to-day, 
but  they  wiU.  be  back  to-morrow. 

830.  If  you  had  a  village  area  with  a  certain  num- 
ber of  inhabitants  would  it  be  possible  by  relaxing  the 
game  laws,  for  instance,  and  giving  certain  facilities  to 
the  villagers  to  attack  the  game,  to  make  the  animals 
shy  and  drive  them  from  the  inhabited  areas  without 
actually  attempting  their  extermination  ? — You  would 
only  drive  them  away  from  the  vicinity  of  the  village. 

331.  Would  that  be  sufficient  in  your  opinion  ? — 
They  woidd  live  in  the  gi'eat  stretches  of  country  where 
there  are  no  villages,  the  wild  country.  Before  the 
white  man  came  to  Africa  the  native  tried  to  cope  with 
the  vnld  animal  as  well  as  he  could  by  means  of  pits 
and  traps  and  so  forth,  but  the  wild  game  existed  in 
countless  numbers  when  Gordon  Gumming  and  others 
went  into  the  country.  Even  without  game  laws  the 
native  could  not  cope  with  the  wild  animals. 

332.  Where  animals  are  attacked  by  natives  is  it 
not  common  experience  that  they  get  shy  and  remain 
at  a  greater  distance  from  the  iiihabited  centres  ? — 
Naturally  they  would  be  shy,  but  all  these  animals  are 
of  nocturnal  habits.  Man  in  that  country  goes  to  bed 
at  night,  but  the  wild  animal  comes  ont  of  his  lair  at 
night  and  does  his  work  diu-ing  the  night.  Wild 
animals,  even  though  they  were  shy,  would  approach 
fairly  near  the  villages  m  search  of  food  when  men 
were  sleeping.  They  would  know  that  they  were  safe 
at  night  in  the  dark. 

333.  I  want  to  siiggest  to  your  mind  that  there  is 
a  possibility  of  attempting  soniething  less  ambitious 
than  the  actual  extermination  of  the  game.  If  it  were 
possible  to  permit  the  villagers  to  attack  the  game 
within  certain  radii  from  the  inhabited  centres,  would 
the  game  become  sufficiently  shy  to  remain  at  such  a 
distance  from  the  village  as  to  keep  the  flies  away, 
thereby  protecting  the  villagers  from  infection.  Is 
that  possible  in  your  opinion  ? — I  do  not  think  so.  As 
I  say  in  my  summary,  I  think  that  in  the  fly  country 
the  game  laws  should  be  in  abeyance  and  the  native 
ought  to  be  allowed  to  kill  and  trap  the  wild  animals  as 
mtich  as  he  likes.    It  is  part  of  his  food.    The  wild 
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animals  are  a  legacy  to  him  from  the  gods  as  it  were, 
and  they  are  of  no  use  to  white  men  except  to  one  or 
two  sportsmen  who  shoot  them.  If  you  could  arm  the 
native  with  good  modern  guns  there  would  be  very 
few  wild  animals  left,  but  then  policy  comes  in.  You 
cannot  arm  large  numbers  of  natives  with  modern  guns. 
With  bows  and  arrows  and  traps  and  pits  they  will 
not  do  much  against  the  wild  animals.  They  do  what 
they  can  now  in  spite  of  all  the  game"  laws.  They  go 
about  with  bows  and  arrows  and  kill  as  many  wild 
animals  as  they  can,  but  the  wild  animals  know 
them  and  keep  out  of  their  way.  They  get  a  certain 
number  of  com-se.  If  you  gave  the  natives  modern  rifles 
and  plenty  of  ammunition  there  would  not  be  a  single 
wild  animal  left  in  the  fly  country  in  a  year. 

334.  Woiild  you  suggest  that  as  a  remedy  ? — I  said 
just  now  that  it  would  not  be  practical  politics  because 
yon  cannot  arm  natives  in  places  wliere  there  are  only 
a  few  white  men  amongst  them. 

335.  How  would  you  exterminate  the  animals  then  ? 
■ — I  would  exterminate  the  animals  in  a  small  fenced-in 
area  by  certain  means.  I  might  get  a  couple  of  com- 
panies of  the  King's  African  Rifles  armed  with  the 
best  weapons  and  the  best  ammunition. 

336.  Would  you  do  that  for  experimental  purposes  ? 
— Yes.  to  clear  a  certain  area. 

337.  But  why  do  you  want  another  experiment  if 
you  have  established  all  the  data  that  I  have  put  to  you  ? 
What  moi'e  do  you  want  to  jn-ove  ? — A  thing  may  be 
proved  to  me.  but  is  it  proved  to  everybody  ? 

338.  You  establish  the  facts  that  game  are  reser- 
voirs, that  the  morsitans  is  the  carrier,  and  that  wher- 
ever the  game  are  absent  the  fly  is  absent  and  the 
danger  to  the  villagers  is  practically  negligible.  Now 
you  suggest  to  us  that  we  should  exterminate  the 
game  in  an  area,  and  I  want  to  know  what  more  you 
want  to  prove  ? — I  want  an  expei-iment  in  order  to 
bring  forward  one  more  argument  on  my  side.  There 
are  some  things  which  if  an  angel  from  Heaven  came 
and  tried  to  make  people  believe  they  would  nut  believe, 
and  it  is  the  same  with  me. 

339.  I  think  yon  said  that  the  facts  that  I  have 
put  to  you  are  established  ?— I  tliink  that  they  ai-e 
established. 

340.  If  tliey  are  established  then,  why  make  the 
costly  experiment  of  railing  olf  ? — Mr.  Austen,  for 
instance,  does  not  believe  that  they  are  established. 

341.  Are  these  data  which  I  have  enumerated  not 
established  by  common  consent,  and  if  they  are 
established  1)y  common  consent  what  further  costly 
experiment  do  you  need  ?  What  do  you  hope  to  prove 
by  fencing  off  a  limited  area  that  is  not  now  proved  ? 
— It  is  for  the  Committee  to  decide  whether  an  experi- 
ment should  be  carried  out  or  not.  For  my  part,  I 
think  that  our  work  as  a  Commission  is  pretty  well 
finished. 

342.  Would  you  siiggest  that  no  active  steps  should 
be  taken  by  the  Colonial  Office  pending  the  result  oi 
your  experiments? — I  think  that  the  time  has  come 
when  the  game  laws  might  be  relaxed  without  waiting 
for  any  more  experiments. 

343.  {Chairman.)  In  fly  areas  ? — Yes,  and  in  non- 
fly  areas  where  game  is  increasing  to  too  great  an 
extent.  I  think  that  there  is  a  tendency  for  game 
preservation  to  be  overdone  just  as  there  is  a  tendency 
for  the  extermination  of  game  to  be  overdone,  perhaps. 

344.  [Br.  Chappie.)  That  is  another  point  ? — I  think 
that  in  fly  areas  all  restrictions  should  be  takeai  away 
and  that  white  men  should  be  allowed  to  shoot  game 
in  the  country  without  a  licence  or  anything,  and  that 
the  natives  who  live  in  the  area  should  be  allowed  to 
hunt  the  game  as  tliey  like.  I  think  that  they  might 
be  allowed,  a  certain  number  of  guns  to  assist  them  in 
it — whatever  the  Government  thought  reasonable — 
one  to  every  100  or  one  to  every  50. 

345.  If  that  course  were  followed,  might  not  the 
natives  select  those  animals  which  it  was  profitable  to 
kill  and  not  necessarily  those  that  create  the  greatest 
danger? — No.  The  native  is  a  very  catholic  sort  of 
creature,  and  anything  that  runs  on  foiir  legs  and  is 
eatable  he  will  shoot  at. 

346.  Have  you  formed  any  conclusion  with  regard 
to  the  breeding  places  of  morsitavs.    You  said  just  now, 
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"  I  miderstood  that  they  mhabited  the  vicinity  of  water 
and  streams  "  ? — That  is  palpalis.  You  see  (pointing 
to  the  map)  green  bushes  all  over  this  place,  an  un- 
inhabited country  without  any  water;  that  is  morsitans 
comitry.  You  see  streams  here  and  there  with  marshes 
r(jund  them ;  you  do  not  find  morsitans  there  at  all. 
Only  where  the  scrub  is  do  you  find  the  fly.  There  is 
no  fly  within  five  or  six  miles  from  the  edge  of  the 
lake.  Tliat  is  palm  country.  The  morsitans  are  inside 
that  dotted  line.  That  fairly  represents  the  distribu- 
tion of  the  fly.  They  ai'e  inside  that  line  among  the 
dry  thorny  scrub.  When  a  female  fly  grows  a  big 
pupa  in  its  inside,  when  it  gets  to  a  certain  size,  the 
fly  wants  to  get  rid  of  it.  and  it  goes  to  the  nearest 
tree  a,nd  drops  its  pupa.  The  pupa  can  creep  into  a 
hole  or  corner,  and  within  a  couple  of  hours  it  becomes 
a  hard  black  puparium.  It  does  not  look  for  food  ;  it 
camiot  feed.  When  it  has  been  extruded  it  at  once 
creeps  into  a  comer,  into  a  crack  in  a  tree  or  among 
dead  leaves.  Any  quiet  sequestered  corner  is  good 
enough  for  the  pupaj. 

347.  You  know  of  no  natural  enemies  to  the  fly  that 
could  be  encoviraged  ? — No.  I  think  not.  It  is  quite 
outside  pi'actical  politics.  It  was  once  said  that 
chickens  might  be  introduced  into  the  areas  so  that 
they  might  scratch  among  the  dead  leaves  and  find  the 
pupa',  \mt  I  think  that  the  chickens  woidd  succumb 
first  because  the  country  is  full  of  wild  animals,  snakes, 
cats,  and  such  like. 

348.  Is  any  inquiry  now  going  on  along  those 
lines  ? — Yes.  I  think  that  the  inquiries  in  regard  to 
the  fly  liave  always  gone  along  these  lines.  Dr.  Car- 
penter, who  has  been  working  on  palpalis,  has  been 
working  on  those  lines  all  the  time  for  the  last 
3  years,  and  on  the  West  Coast  the  French  Govern- 
ment have  had  Commissions  going  out  for  the  last  10 
years  sending  zoologists  like  Roubaud,  who  have 
studied  the  fly  to  find  out  some  kind  of  enemy  to  the 
fly,  but  I  do  not  know  how  it  is  going  to  be  found.  It  is 
not  like  a  peach  tree  that  you  can  put  a  large  sheet 
over  and  then  generate  hydrocyanic  gas  undei'neath. 

349.  Did  I  understand  yon  to  say  that  you  had 
seen  200  flies  on  the  back  of  one  native  ? — I  did  not 
say  a  native. 

350.  On  the  back  of  whom  ? — On  a  man  driving  a 
motor  Ijicycle.  I  was  sitting  in  the  side  car  and  I  had 
nothing  to  do  but  amuse  myself  l)y  counting  the  tsetse 
flies  on  his  back. 

351.  Not  on  his  bareback  ? — No  ;  he  nad  a  coat  on. 

352.  Somebody  asked  whether  200  fed  on  one 
native  ? — The  native  would  be  too  quick  foi-  that.  In 
the  case  of  the  motor  bicycle  the  man  had  his  hands 
full  with  the  handles,  which  he  could  not  let  go. 
I  have  never  seen  more  than  two  oi-  tha-ee  flies  on  the 
bare  back  of  a  native  at  any  time.  Flies  are  attracted 
by  motion,  I  think  ;  the  quicker  the  motion  the  more 
they  are  attracted.  They  come  in  thoiisands  to  a 
quickly  moving  object,  but  you  very  seldom  see  more 
than  two  or  thi-ee  on  a  man's  back  at  the  same  time 
in  the  case  of  people  walking  quietly  through  the  sci-ub. 

353.  Do  they  alight  more  readily  on  the  black  skin 
than  on  the  white  skin?  Do  jow  know  of  the  ex- 
perience of  the  Frenchman  wlio  found  on  examining 
the  Frencli  flag  that  the  flies  were  deposited  on  the 
dark  parts  and  not  on  the  white  ? — There  is  a  certain 
amount  of  truth  in  that  with  i-egard  to  colour.  They 
will  not  alight  on  white,  for  instance,  as  they  will  on  a 
dai-k  colour,  but  they  bite  white  people  with  great 
virulence.  I  have  been  bitten  in  hundreds  of  23laces. 
It  is  only  when  you  are  sitting  on  a  motor  bicycle  and 
cannot  move  your  hands  that  you  get  l:)itten  in  that 
way,  because  you  cannot  move  your  ha-nds  fi'om  the 
handles.  The  paths  in  parts  are  like  a  frozen  ploughed 
field,  and  you  Innni)  about  like  anything,  and  unless  you 
hold  on  tight  with  both  hands  you  are  into  the  jungle. 
The  flies  take  advantage  of  the  fact  that  you  cannot 
let  go,  and  sit  in  rows  on  youi'  face  or  neck  or  liands 
and  bite  away  as  hard  as  they  can. 

354.  Do  you  think  that  you  liave  been  bitten  by  an 
infected  fly  ? — I  should  say  that  I  have  rim  a  very  fail- 
risk  of  being  bitten  by  an  infected  fly.  We  consider 
about  two  per  thousand  of  the  flies  to  be  infected  ^n\h. 
bnicei  vel  rhodesiensc. 
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355.  Two  in  a  thousand  in  an  infected  area  are  in- 
fected with  this  particular  trypanosome  ? — If  you  take 
all  the  trypanosomes,  there  are  more  flies  infected. 

356.  Can  you  tell  me  what  percentage  of  those 
bitten  by  infected  flies  get  the  disease  ? — I  wish  I 
could  tell  you.  That  is  exactly  what  I  have  been 
trying  to  get  at  for  yeai's,  but  I  cannot  try  experiments 
on  man. 

357.  What  percentage  of  the  antelopes  bitten  by 
infective  flies  would  show  trypanosomes  in  the  blood  ? 
— Antelopes  are  few  and  far  between  and  difficult  to 
handle,  hut  we  can  deal  with  monkeys  in  hundreds. 
If  100  monkeys  are  bitten  by  an  infective  fly,  I  expect 
100  per  cent,  of  infection.  The  monkey  is  very  suscep- 
tible to  nagana  or  rliodesiense.  He  is  killed  in  a  fort- 
night or  three  weeks  by  this  particular  trypanosome. 

358.  Tou  get  immunity  to  the  organism  in  some 
animals  and  immunity  to  the  disease  in  others  ? — Tou 
get  certain  blood  that  resists  the  organism.  Human 
blood  has  an  antagonistic  effect  on  the  trypanosome 
brucei  vel  rliodesiense. 

359.  Do  yovi  think  that  an  anti-toxin  is  developed 
in  the  blood  of  any  animal  that  has  trypanosomes  in 
its  blood  ? — Tes. 

360.  Can  you  make  use  of  that  for  practical  pur- 
poses so  as  to  give  an  artificial  immimity  to  animals 
that  are  susceptible  ? — ISTo,  not  for  practical  purposes. 

361.  Have  you  tried  it  ? — I  do  not  think  we  have 
tried  it  from  that  point  of  view.  I  told  you  a  little 
while  ago,  you  will  remember,  that  an  animal,  say  a 
goat,  might  be  given  brucei,  and  recover  from  that ; 
that  if  you  give  it  a  second  dose  it  has  a  milder 
attack,  and  if  you  give  it  a  third  dose  it  has  a  still 
milder  disease,  and  that  after  that  it  will  take  any 
amount  of  that  strain  of  that  particular  trypanosome. 
These  strains  are  so  different  in  virulence  that  you  can 
get  another  strain  of  the  same  species  of  trypanosome 
and  inject  it  into  the  goat  and  give  it  the  disease  again, 

362.  Have  you  taken  serum  from  the  blood  of  a  goat 
rendered  artificially  immune  and  injected  it  into 
another  animal  and  produced  immimity  in  that  way  ? — 
The  results  up  to  the  present  are  rather  meagre,  but 
every  man  in  Ev^rope  who  has  been  experimenting  with 
trypanosomes  has  been  making  experiments  of  the  sort 
for  years.  For  five,  six,  or  seven  years  they  have  been 
made  on  these  lines,  but  the  results  have  been  very 
meagre.  Only  now  and  then  you  hit  upon  an  anti- 
diphtheritic  serum. 

363.  Do  you  know  any  case  in  which  salvarsan  has 
been  used? — It  has  been  tried  very  often  in  Congo 
sleeping  sickness.  I  do  not  know  whether  it  has  been 
tried  in  Nyasaland  sleeping  sickness. 

364.  Tom-  work  has  not  so  far  covered  experiments 
on  those  lines  ? — No ;  I  try  to  stop  a  man  getting  a 
disease,  but  when  he  has  got  it  I  have  done  with  him. 

365.  {Chairman.)  Tou  have  told  us  very  clearly 
your  opinion  in  the  course  of  yoiu-  evidence,  that  if  the 
game  is  removed  or  removes  itself  from  the  fly  area, 
the  fly  goes  at  the  same  time,  but  I  think  you  will 
admit  that  there  may  be  unknown  factors,  and  that  in 
some  cases  there  are  other  things  to  which  the  fly 
might  turn  its  attention  which  deserve  inquiry.  1  do 
not  say  that  it  is  so,  but  it  may  be  so.  As  regards  any 
extensive  attack  on  game  throughout  Africa,  may  I 
take  it  that  youi-  view  is  expi-essed  in  Part  VI.  of  the 
Report?  I  will  read  one  sentence:  "  This  inevitable 
"  disappearance  of  wild  animals  before  the  advance  of 
"  civilisation  is  very  different  from  the  instant  carrying 
"  into  effect  of  an  international  measure  for  the  whole- 
"  sale  destruction  of  big  game  all  over  Africa.  Such 
"  a  measure  in  the  present  state  of  our  knowledge 
"  would  be  quite  unjustifiable,  and  would  probably 
"  fail  to  a  great  extent  in  its  effect."  Is  that  the  view 
that  you  hold  on  that  matter  ? — Tes,  it  is. 

366.  Are  you  acquainted  with  the  circumstances 
under  which  leave  was  given  in  1912  to  natives  to 
destroy  game  ?  Am  I  right  in  saying  that  the  natives 
did  not  show  much  enthusiasm,  and  that  a  very  small 
propoi-tion  of  the  game  was  killed  or  affected  by  that 
leave?  Is  that  within  your  knowledge? — I  have  not 
been  on  the  spot,  and  I  do  not  know  anything  about 

The  witness 


the  native  population,  and  I  do  not  know  much  about 
the  white  population.  Thei-e  are  a  few  missionaries  in 
the  neighbourhood.  I  think  that,  generally  speaking, 
the  effect  of  the  opening  up  the  district  to  sportsmen 
was  nil. 

367.  With  regard  to  experiments,  although  you 
yourself  clearly  hold  the  opinion  which  you  have  ex- 
pressed, there  a.re  others  who  would  possibly  controvert 
it,  and  think  that  other  factors  might  come  in  which 
should  modify  your  opinion  ? — Every  person  has  his 
own  idiosjQicrasies. 

368.  In  order  to  obtain  further  knowledge  upon  the 
subject  experiment  is  suggested,  in  order  to  get  better 
and  stronger  data  ? — That  is  my  opinion. 

369.  I  only  wanted  to  get  on  record  your  attitude 
in  the  matter.  Now,  there  are  two  methods  by  which 
to  approach  the  question.  One  is  the  elimination  of 
the  fly  by  the  extermination  locally  of  game,  and 
another  is  the  destruction  of  the  fly  by  some  method, 
if  it  is  i^ossible  to  do  it.  I  understand  that  in  yom- 
opinion  the  entomological  side  of  the  inquiiy  has  not 
gone  very  far  at  present,  and  you  think  that  to  wait 
for  the  entomological  side  of  the  inquiry  might  mean 
an  increase  of  disease  and  the  postponement  of  measures 
for  dealing  with  it.  Have  you  seen  the  suggestion 
that  there  are  certain  probable  breeding  areas  where, 
if  the  theory  of  Mr.  Piske  is  correct,  very  extensive 
destruction  of  the  fly  might  be  effected  ? — Tes. 

370.  While  other  matters  are  being  considered,  is 
it  not  very  important  that  every  effort  should  be  made 
to  promote  and  carry  on  entomological  inquiry  in  re- 
gard to  palpalis  and  morsitans  ? — I  think  that  all 
knowledge  is  good.  With  regard  to  Mr.  Fiske's  theory, 
that  leaves  me  quite  cold.  Who  knows  what  may 
happen  in  a  few  years  ?  I  have  made  big  blunders  in 
matters  of  opinion  in  the  past  and  I  may  be  making 
another  now. 

371.  In  regard  to  laboratory  experiments,  you  said 
that  the  smaller  animals  would  acquire  the  trypano- 
somes ? — Tes. 

372.  The  fly,  you  said,  is  not  a  nocturnal  feeding 
animal ;  bu.t  is  that  generally  accepted  ?  I  have  read 
papers  in  which  it  is  suggested  that  there  are  only  two 
hours  of  the  night  in  which  the  fly  does  not  bite— - 
between  12  and  2  or  1  and  3  o'clock,  and  that  there 
are  cases  in  which  people  have  been  bitten  during  the 
night  by  the  fly  ? — But  those  are  all  exceptions.  It  is 
a  day  feeding  insect.  It  is  not  even  a  question  of 
daylight,  because  flies  do  not  trouble  you  at  daylight, 
say  at  5  o'clock,  in  the  tropics.  It  is  not  until  8  or  9 
or  10  o'clock  that  the  fly  becomes  troublesome  ;  when 
the  sun  is  well  \vp  and  the  place  is  warmed. 

373.  (Sir  Macheneie  Chalmers.)  When  you  go  back, 
what  line  of  research  are  yon  going  on  ?  Tou  have  not 
quite  completed  your  researches,  have  you  ? — Well,  wo 
have  not  fully  worked  out  this  Nyasaland  strain  in 
relation  to  the  Zululand  strain  yet.  That  is  on  the 
stocks.  I  am  going  out  there  to  finish  up,  and  to 
Aviite  the  remaining  reports  that  require  to  be  written. 

374.  To  correct  proofs  and  pa^jers  ? — Our  Commis- 
sion was  supposed  to  be  for  three  years,  and  on  the 
31st  March  1914  our  third  year  will  have  come  to  a 
conclusion. 

375.  Quite  apart  from  the  term  of  the  Commission, 
do  you  suggest  that  any  fm-ther  work  should  be  done 
on  any  particular  line  ? — That  is  a  question  that  I  am 
asking  myself  every  hour  of  the  day. 

376.  Further  work  on  any  specific  line  ? — I  know 
that  there  are  hundreds  of  things  that  ought  to  be 
done,  but  after  two  or  three  years  in  the  tropics  you 
get  stale  and  you  cannot  think  of  them.  Tou  know 
that  they  ought  to  be  done,  but  you  cannot  think  of 
them.  Perhaps  this  Committee  would  send  ou.t  a  list 
of  such  things  and  that  would  assist.  After  a  certain 
time  you  get  stale  and  you  cannot  think  of  what  things 
ought  to  be  done  until  after  you  go  away. 

377.  Tou  have  no  new  line  of  research  that  you  are 
going  out  to  take  up  now? — We  are  going  out  to 
round  up,  to  complete  the  outstanding  woi-k  of  the 
Commission. 

withdrew. 
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Mr.  Warrington  Yorke,  3 

378.  (Chairman.)  I  do  not  propose  to  put  many 
questions  to  you,  because  there  are  a  great  many 
gentlemen  liere  more  skilled  and  more  acquainted  with 
the  matters  under  consideration  than  I  am.  but  I  would 
like  to  ask  you  two  or  three  qu.esti(jns  on  tlie  proof 
you  have  been  good  enough  to  furnish.  I  may 
take  it  broadly,  I  suppose,  that  whatever  the  exact 
details  of  the  experiment,  you  think  some  experiment 
which  would  have  the  effect  of  driving,  at  any  rate,  the 
larger  mammals  out  of  a  given  area  to  be  selected, 
would  be  likely  to  lead  to  results  of  some  value  ? 
—I  do. 

379.  You  think  that  pro1)al:)ly  they  form  the  princi- 
pal reservoir,  but  certainly  a  reservoir  of  the  trypano- 
some,  and  that  by  the  removal  of  the  mammals  one 
of  two  results  might  follow,  either  the  fly  might 
follow  the  mammals  and  the  area  might  be  cleared  of 
the  fly,  or  the  mammals  having  gone  the  fly  would 
gradually  cease  to  be  infective  ? — Yes. 

380.  Those,  I  infer,  are  the  results  which  you  would 
hope  for  so  as  to  throw  some  light  on  the  problem 
submitted  to  the  Committee  ? — Yes. 

381.  The  thing  I  should  like  to  draw  attention 
to  is,  how  far  such  resvilts  would  be  reasonably 
probable :  firstly,  is  it  the  case,  in  your  judgment  (we 
have  evidence  on  that  point  already),  that  Glossiiia 
morsitans  is  dependent  on  blood  and  only  on  l)lood  for 
its  sustenance  ? — So  far  as  I  know,  yes,  and  I  think  so 
far  as  anybody  knows,  it  is. 

382.  And  without  blood  it  would  not  survive  in  any 
numbers  ? — I  think  not,  but  that  point  would  be 
brought  out  by  the  experiment. 

383.  You  have  examined,  I  imagine,  a  good  many 
flies  ? — I  have. 

384'.  Is  it  your  experience  that  all  the  flies  you  have 
examined  had  traces  in  them  of  blood  ? — Oh  no,  it 
might  be  completely  digested,  but  I  think  in  those 
flies  in  which  we  foiuid  blood  about  90  per  cent,  had 
mammalian  blood,  and  the  other  10  or  12  per  cent,  had 
avian  blood. 

385.  But  they  all  had  blood  ? — No,  very  many  of 
them  had  no  blood  at  all,  but  that  might  be  due  to  the 
fact  that  the  blood  was  digested,  because  the  flies  do 
not  feed  every  day. 

386.  Thei'e  is  a  good  deal  of  information,  you  are 
probably  aware,  from  observers  to  the  eft'ect  that  you 
will  occasionally,  at  any  rate  in  a  good  many  cases, 
find  the  fly  in  a  country  where  there  is  practically  no 
large  wild  game  now  ? — Yes,  I  have  no  experience  on 
that  point  at  all  myself. 

387.  You  are  aware  that  others  have  so  stated  ? 
—Yes. 

388.  And  the  converse  is  also  the  case,  that  there 
may  be  quantities  of  game  and  no  flies  ? — That  is  so. 

389.  Take  the  ease,  if  you  would  not  mind  assuming 
for  the  present  purpose  that  that  observation  is  correct. 


'.D.,  called  in  and  examined. 

that  there  may  be  fly  and  no  wild  mammals,  on  what 
blood  would  that  fly  subsist  ? — I  think  it  is  rather  an 
assumption  to  admit  the  statement ;  I  do  not  know 
that  I  am  prepared  to  admit  it. 

390.  I  do  not  ask  you  to  admit  it ;  I  only  ask  you 
to  assume  it  ? — I  should  imagine  in  that  case  they 
would  feed  on  birds. 

391.  There  would  be  smaller  animals  which  could 
not  be  limited  very  well  ? — Yes,  there  are  rats  and 
mice  and  smaller  vermin,  but,  of  course,  rats,  mice,  and 
monkeys  are  very  easily  killed  by  the  trypanosomes, 
so  that  I  think  if  they  were  fed  on  by  the  tsetse- fly  to 
any  considerable  extent  they  would  be  exterminated. 
I  examined  a  very  large  numl)er  of  monkeys,  rats,  and 
mice,  I  think  over  100,  without  flnding  a  single  instance 
of  infection  with  trypanosome. 

392.  What  aliout  man  ? — As  a  reservoir,  do  you 
jnean  ? 

393.  Yes. — Of  course,  there  ai-e  a  number  of  cases 
of  sleeping  sickness,  and  those  will  be  reservoirs  ;  but 
in  my  experience  the  human  lieings  who  are  infected 
with  this  tryiianosonie  quickly  become  ill  and  do  not 
travel  about ;  they  remain  in  their  villages,  and,  in 
comparison  with  the  game,  they  form,  to  my  mind,  a 
quite  insignificant  fraction  of  the  total  reservoir. 

394.  I  do  not  quite  follow  it,  and  I  dare  say  it  is 
my  ignorance;  but  I  am  rather  supposing  the  case  of 
men  who  are  immune  from  long  habit ;  you  would  not 
have  any  actual  knowledge  of  the  j^ossible  reservoir 
they  might  form  ? — People  who  are  immune  ?  If  they 
are  immune  they  cannot  become  infective,  and  there- 
fore they  cannot  be  reservoirs. 

39.5.  I  thought  the  basis  of  the  animal  case  was 
that  they  were  immune,  and  therefore  they  were 
jiermanent  reservoirs  ? — It  is  a  question  of  terms, 
perhaps — "  tolerant,"  I  will  say  ;  that  is,  they  harbour 
the  parasite  without  showing  symptoms  of  disease. 
All  I  can  say  is  that  there  is  no  evidence  that  man  is 
tolerant. 

396.  You  admit  that  man  is  a  possible  reservoir  ? — 
No,  I  am  not  prepared  to  do  so  except  to  the  extent 
mentioned  before. 

397.  As  regards  domestic  animals  (I  would  like  to 
exliaust  this),  might  they  to  some  extent  form  a 
reservoir  in  some  circumstances,  either  (I  use  the 
word  ••  immune."  but  you  ku(iw  what  I  mean)  immune 
individuals  or  goats  and  sheep,  which,  I  understand,  are 
considered  to  be  possible  reservoirs  ? — In  the  Luangwa 
Valley,  in  1905.  there  were  large  herds  of  cattle  and 
goats  and  considerable  numljers  of  dogs;  in  1911, 
when  Dr.  Kinghorn  and  I  went  to  the  valley,  there 
were  very  few  animals  left,  and  in  the  middle  of  last 
year  I  crossed  right  across  the  valley  from  Fort 
Jameson  to  the  momitains  on  the  other  side,  and  there 
was  not  a  solitary  domestic  animal  alive.  The  expl;-.- 
uation  of  that  is  that  the  fly  has  gradually  spread  in 
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the  Luangwa  Valley  since  1904  up  till  now,  when  it 
has  killed  oif  every  domestic  animal ;  so  that  I  cannot 
think  they  can  be  reservoirs  of  the  disease  to  anything 
like  an  extent  at  all  comjDarable  with  the  big  game,  the 
wild  fauna. 

398.  Is  it  conceivable  that  fly  could  aiSect  one 
another  ? — I  say,  no. 

399.  Assuming  the  wild  mammals  to  be  the 
princiijal  reservoir,  to  be  the  principal  cause  of  the 
spread  of  the  trypanosome,  do  you  consider  it  is  a  very 
sei'ious  factor  as  regards  the  disease  being  conveyed  to 
human  beings  ? — Tes.  I  consider  that  the  trypanosome 
is  conveyed  from  the  game  to  man  by  the  tsetse-fly, 
Glossina  morsitans,  in  the  great  percentage  of  cases  in 
Rhodesia  and  Nyasaland. 

400.  That,  siirely,  hardly  produces  anything  very 
serious  if  you  put  together  the  proportion  of  the  flies 
you  find  to  be  infective  in  natu.re  and  the  opportunities 
which  that  proportion  of  infective  flies  would  have  of 
biting  man  and  man  taking  the  sleeping  sickness.  I  am 
trying  rather  to  gauge  how  serious  it  is  as  regards  the 
human  disease  ? — We  found  that  1  in  500  wild  tsetse 
flies  were  infected  with  the  human  trypanosome.  I 
should  say  that,  unless  man  was  to  a  consideral^le 
degree  resistant  to  infection,  that  would  be  suflicient 
probably  to  clear  off  everybody  in  the  place  in  a  veiy 
short  time. 

401.  But  it  does  not  ? — No,  and  the  explanation 
of  that  is  that  man  is  probably  diSicult  to  infect, 
but  when  once  he  becomes  infected  he  goes  down 
hill  rapidly.  That  is  the  only  explanation  I  can 
offer,  because  I  am  convinced  that  1  in  .500  is  sufficient 
to  wipe  out  the  population  if  each  time  an  infective  fly 
bit  a  man  that  man  becomes  infected. 

402.  Do  you  admit  or  reject  any  theory  of 
mechanical  transmission  ? — We  never  found  nieclianical 
transmission  after  24  hours. 

403.  I  do  not  quite  follow  that ;  there  can  be 
mechanical  transmission  within  24  hours  ? — The  flies 
do  not  transmit  mechanically  after  an  interval  of 
24  hours  ;  if  you  feed  them  on  an  infected  animal  and 
keep  them  24  hours  they  will  not  infect  a  clean 
animal. 

404.  (Dr.  Chappie.)  Until  a  later  period? — 
Precisely — until  a  later  period.  Sir  David  Bruce 
showed  that  after  an  interval  of  two  or  three  hours 
they  might  in  a  proportion  of  cases,  but  not  after 
24  hours. 

405.  {Chairman.)  I  leave  that  point.  As  regards 
the  proposed  experiment  which  has  been  suggested,  to 
fence  in  an  area  and  to  kill  or  expel  the  game  and 
watch  the  result,  do  you  think  that  is  practicable  ? — I 
hardly  think  it  is  practicable  to  fence  in  an  area 
sufiiciently  large  ;  it  could  be  done,  I  suppose,  if 
sufficient  money  were  spent  in  putting  up  an  enormous 
fence,  but  it  would  have  to  be  exceedingly  strong  to 
keep  out  animals  like  an  elephant  or  buffalo  or  a 
rhinoceros. 

406.  If  you  could  not  fence  it  in  successfully  or 
keep  the  fence  successfully,  in  what  way  would  you  be 
a])le  to  cany  out  the  experiment  ? — I  suggest  myself 
that  the  experiment  should  be  undertaken  in  an 
isolated  fly-belt,  such  as  the  Sebimgwe  district  which 
you  see  on  the  map.  That  is  a  fly  area  that  is  isolated 
by  between  70  or  80  miles  from  the  nearest  other  fly 
area,  and  the  plan,  I  think,  would  be  to  shoot  down 
everything  in  that  area.  There  is  very  little  water 
left,  I  imderstand,  in  the  dry  season,  and  one  could 
poison  what  there  was,  and  in  that  way  I  think  one 
could  clear  out  the  mammals  by  constant  shooting. 
Many  of  them  woiild  leave  the  area,  but  that  would 
not  matter  because  they  would  go  into  a  non-fly 
area. 

407.  Whether  you  fence,  or  whether  you  do  not 
fence,  do  you  know  sufficient  of  the  habits  of  the 
Glossina  to  determine  what  would  be  a  satisfactory 
result  ?  If  after  an  interval  of  years  you  found  there 
was  still  fly  there  and  that  some  of  the  fly  were 
infective,  would  it  not  be  possible  for  that  to  be 
misleading,  as  fly  might  travel  into  that  area  from 
another  place  where  they  had  become  infected  ? — That  is 
one  reason  why  I  should  indicate  this  particular  area  ; 
it  is  70  miles  away  from  the  nearest  fly  area,  that  is  to 


say,  they  would  have  to  cross  over  a  lot  of  clean 
country,  which  is  very  unlikely,  I  should  imagine. 

408.  Supposing  such  an  expei-iment  were  under- 
taken and  was  apparently  successful  in  its  working, 
how  long  a  period  do  you  think  it  would  be  before  any 
judgment  could  he  formed  as  to  the  effect  ? — I  should 
say  probably  three  years ;  of  com-se  that  is  a  very 
difficult  question  to  answer. 

409.  If  the  fly  had  gone,  then  it  might  be  conclusive, 
but  if  the  fly  remained  infective,  which  is  what  I  was 
wanting  to  know,  how  long  would  it  be  before  you 
think  the  fly,  on  account  of  the  absence  of  wild 
mammals,  would  have  lost  its  infectivity  ? — We  do  not 
know  how  long  the  fly  live.  About  272  days  is  the 
longest  record  of  a  fly  in  captivity,  but  quite  probably 
in  nature  they  may  live  for  a  considerably  longer  period, 
and  one  must  wait  until  those  flies  are  dead,  until  the 
next  generation  of  flies  comes,  before  one  can  judge  as 
to  the  effects. 

410.  Is  it  not  one  of  the  greatest  difficulties,  almost 
the  central  difficulty,  that  we  do  not  know  much  of 
the  habits  or  general  movements  of  the  fly  ? — I  cannot 
see  that  at  all ;  if  this  experiment  were  performed  we 
should  know  a  good  deal  more  at  the  end  of  it  than  we 
do  now. 

411.  It  might  be  a  step,  but  one  of  owv  difficulties 
at  the  present  moment  is  that  we  know  so  little  about 
the  movements  of  the  fly  ? — I  cannot  see  that  that  is 
any  objection  to  the  experiment. 

412.  {Dr.  Chappie.)  Would  you  tell  us  what  facts 
you  hope  to  ascertain  hy  fiirther  experimentation 
which  are  of  practical  importance,  and  which  facts  you 
think  are  of  simply  academic  imj)ortance  ? — I  think 
the  most  important  point  is  whether  or  not,  after  you 
have  eradicated  the  wild  animal,  the  tsetse-fly  will  be- 
come non-infective.  That  is  the  first  point.  In  other 
words,  whether  they  will  cease  to  be  capable  of  in- 
fecting men  and  domestic  stock  with  trypanosome 
diseases.  That  is  the  most  important  point.  Secondly, 
whether  the  fly  is  dependent  on  the  big  game,  the  wild 
fauna;  that  is,  if  you  remove  the  blood  supply,  the 
food  su]3ply  of  the  fly,  whether  or  not  the  fly  will  dis- 
appear. 1  think  those  are  the  two  essential  points  ; 
there  are  many  others  which  you  might  call  of  academic 
interest. 

413.  Are  those  points  not  yet  proven  ? — I  say,  no. 

414.  Are  you  not  satisfied  in  your  o^vn  mind  ? — I 
am  satisfied  in  my  own  mind  as  regards  the  first  of 
those  two,  that  is,  if  you  destroy  the  game  you  get  rid 
of  the  trypanosomes,  but,  of  course,  many  people  say 
that  is  not  proven,  and  that  we  must  do  this  experi- 
ment, and  that  they  will  not  be  satisfied  imtil  we  do  it. 
I  should  suggest  that  at  the  present  time  all  game 
restrictions  should  be  removed  in  fly  areas,  and  that 
natives  and  Europeans  should  be  allowed  to  destroy 
game  in  any  way  they  like  in  fly  areas,  and  esjDecially 
in  inhabited  portions  of  fly  areas. 

415.  Do  you  know  any  area  where  there  are  l)oth 
game  and  flies  but  no  disease  ? — I  do  not. 

416.  Tou  do  not  know  of  your  own  knowledge  ? — 
No.  I  think  the  more  one  examines  the  more  you  find 
the  cases  in  quite  unexpected  places.  I  myself  re- 
member finding  a  case  quite  close  to,  in  fact  actually 
in.  Fort  Jameson.  A  native  had  come  into  Fort  Jame- 
son from  a  short  distance.  Fort  Jameson  has  been 
held  to  be  absolutely  free,  but  I  was  examining  a  gang 
of  natives  going  to  work  in  Southern  Rhodesia,  and 
there  was  a  very  early  case  who  had  been  infected 
comparatively  close  to  Fort  Jameson.  There  was  an- 
other case  which  turned  up,  in  a  white  man,  in  North- 
western Rhodesia,  which  was  considered  to  be  free, 
and  again,  there  is  a  white  man  in  Southern  Rhodesia. 
When  you  get  white  men  infected,  you  examine  the 
natives,  and  we  then  found  out  in  Sebungwe  a  num- 
ber of  natives  infected.  Therefore,  I  am  of  opinion 
that  whenever  you  get  morsitans  and  game  jow  get 
sporadic  cases  of  sleeping  sickness. 

417.  It  is  conceiva1)le,  however,  that  you  might 
have  game  and  fly  without  the  trypanosome  ? — No,  I 
should  say  not. 

418.  It  is  not  conceivable,  you  think  ? — One  might 
conceive  anything, 
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419.  You  do  not  suggest  that  the  tiypauosome 
starts  de  novo  !■' — No,  I  do  not. 

420.  It  must  extend  from  some  infected  area  in  some 
other  part .'' — I  should  say  it  has  been  in  those  areas 
for  some  considera-ble  time — anyway,  for  hundreds  of 
years. 

421.  Is  thei'e  any  evidence  at  all  that  the  trypano- 
some  dies  out  after  having  had  a  period  of  existence 
and  infectivity  for  any  length  of  time  ? — Out  of  the  fly  ? 

422.  No,  out  of  any  area  ? — No.  I  have  not  heard 
of  any. 

423.  Could  you  not  find,  by  laboratory  experience, 
whether  these  flies  could  live  without  blood  ? — I  think 
experiments  have  been  conducted  on  that  line,  l)ut 
without  result. 

424.  But  they  die  ? — Yes ;  I  know  of  no  evidence 
to  support  that  view  at  all. 

425.  Have  you  tried  that  experiment  ? — Yes,  I  tried 
feeding  them  on  vegetaljfle  juices,  ljut  it  did  not  work  ; 
they  died. 

426.  Have  you  made  extensive  experiments  to  find 
out  whether  there  is  any  other  diet  which  these  flies 
will  live  on  — No. 

427.  In  answer  to  the  Chairman  you  said  man  was 
not  a  possible  reservoir.  What  did  you  quite  mean  by 
that  ? — He  is  a  reservoir,  of  course  ;  every  sick  person 
is  a.  reservoir,  but  my  statement  was  that,  in  comparison 
with  the  l)ig  game,  human  beings  form  an  extremely 
small  fraction  of  the  total  reservoir.  It  is  like  a  drop 
in  the  ocean. 

428.  That  is  so  now  ?— Yes. 

429.  But  in  any  populous  part,  if  they  spread 
they  might  become  a  very  formidable  reservoir  ? — 
Certainly. 

430.  Would  it  not  be  possil>le  always  to  isolate 
tliem  ? — Yes,  if  you  have  suiiicient  medical  officers 
you  can  isolate  them,  certainly. 

431.  If  domestic  animals  contracted  the  disease  at 
what  stage  in  the  progress  of  the  disease  would  you  be 
able  to  ascertain  its  existence  in  such  a  way  as  to 
enable  you  to  say  that  that  animal  would  certainly 
die,  and  therefore  that  it  would  be  best  to  kill  it  ?— - 
You  could  recognise  the  disease  as  soon  as  one  sees 
the  trypanosomes  in  the  blood.  You  can  say  the 
animal  is  going  to  die  then,  and  that  might  be  within 
six  or  seven  days  of  the  infection. 

432.  What  would  be  the  first  clinical  indication 
that  the  owner  of  the  stock  would  recognise  ? — 
Probably  emaciation. 

433.  How  soon  would  that  come  on  after  the 
infection  ?  —  It  varies  with  the  different  trypano- 
somes. You  are  referring  to  the  human  trypano- 
somes ? 

434.  Yes. — It  all  depends  u.pon  whether  the  stock 
happened  to  be  European  or  native  or  whether  they 
happened  to  be  half  1.)red.  European  cattle  would 
die  very  quickly. 

435.  How  soon  would  they  manifest  unmistakal)le 
signs  of  the  disease  so  that  they  could  be  killed  and 
thereby  cease  to  be  a  reservoir  ? — We  infected  three 
native  cattle,  and  they  were  emaciated  after  a  month 
or  so.  I  have  inoculated  a  number  of  horses  and 
donkeys  at  Runcorn,  and  the  course  of  the  disease 
is  exceedingly  rapid,  and  they  have  been  dead  within 
a  couple  of  months.  I  have  not  inoculated  any 
Eviropean  cattle. 

436.  You  are  not  able  to  say  then  what  is  the 
earliest  period  at  which  clinical  manifestations  would 
justify  anyone  in  killing  a  European  domestic  animal 
— Clinical  manifestations  are  no  vise.  You  cannot 
diagnose  the  disease  by  such  manifestations.  These 
diseases  can  only  be  diagnosed  by  the  microscope. 
Clinically,  one  cannot  diagnose  these  diseases. 

437.  If  an  ox  is  inoculated  with  the  trypauosome 
it  must  surely  manifest  some  clinical  sign  of  disease 
at  some  period  in  the  history  of  the  disease  ? — 
Precisely. 

438.  What  time  elapses  between  the  time  of  infec- 
tion and  the  first  clinical  manifestations  observed  ? — 
You  mean  manifestations  that  may  l3e  recognised  by 
the  owner  ? 

439.  Yes? — I  should  say  a  month,  perhaps. 
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440.  Do  you  not  get  swelling  and  oedema  round 
the  seat  of  inoculation  ? — No,  certainly  not  early, 

441.  And  a  whole  month  might  elapse  until  the 
trypanosomes  are  swarming  in  the  blood  ? — They  do 
not  swarm  in  the  blood  of  cattle. 

442.  Perhaps  that  is  not  exactly  the  word — but 
the  blood  remain  infective? — Yes.  I  say  a  month 
might  easily  elapse.  If  you  will  allow  me  to  refer  to 
this  paper  for  a  moment,  we  inoculated  three  cattle  at 
Mpika,  and  tryjjanosomes  were  found  in  the  Ijlood 
seven  days  after  inoculation  ;  one  died  in  209  days, 
the  second  in  210  days,  and  the  third  in  186  days. 
These  were  native  cattle,  and  there  were  signs  of 
emaciation  as  far  as  I  I'ecollect  within  two  months, 
that  is  to  say,  in  about  50  days. 

443.  That  wovild  be  the  first  indication  the  owner 
would  have  that  his  animal  was  diseased  ? — Yes,  I 
should  say  it  would  be. 

444.  If  that  is  so,  from  the  moment  of  inoculation 
by  an  infected  fly  up  to  the  moment  at  which  the 
owner  first  recognised  that  his  animal  was  diseased, 
it  would  be  a  reservoir  of  the  disease  ? — Yes,  it  would. 

445.  And  therefore  a  source  of  danger  to  other 
cattle  and  to  man  ? — ^Yes,  undoul)tedly. 

446.  That  is  the  point  I  wanted  to  get  at ;  I  am 
afraid  I  did  not  make  my  questions  particularly  cleai-. 
— Of  course,  it  is  necessary  to  point  out  that  there  are, 
in  addition  to  the  human  trypanosomes,  other  trypano- 
somes in  Africa  which  kill  domestic  stock  ;  so  that  1 
should  imagine  that  in  a  fly  area  an  ox  would  have  a 
very  poor  chance  of  living  210  days  ;  it  would  be  killed 
long  before  then  by  one  of  the  domestic  stock  trypano- 
somes. 

447.  Is  it  not  obvious  that  if  a  domestic  ox 
contracted  this  disease  and  it  was  invarial^ly  fatal, 
the  owner  would  immediately  he  recognised  that  his 
animal  was  affected  with  a  fatal  disease,  kill  it  ? — Yes, 
he  certainly  ought  to. 

448.  But  up  to  the  ]yo\\\t  at  which  he  would  recog- 
nise that  you  would  not  expect  him  to  kill  it,  nor 
would  you  expect  him  to  have  a  veterinary  surgeon 
to  examine  its  blood  for  trypanosomes  ? — No. 

449.  To  that  extent  then,  there  is  a  danger  of 
domestic  stock  becoming  a  source  of  infection,  even 
although  the  game  were  eliminated  ? — No,  they  might 
for  a  time,  but  you  cannot  have  fly  and  domestic 
stock  in  my  experience.  There  is  the  Luangwa 
Valley  in  which  the  Government  official  at  Nawalia, 
where  we  were  stationed,  had  in  1905  a  large  herd  of 
cattle.  The  fly  was  only  beginning  to  come  back 
again  in  1905,  after  the  rinderpest,  and  he  told  me  that 
it  was  with  extreme  difficulty  that  they  could  get  a 
specimen  of  the  fly ;  a  boy  wi  )idd  only  bring  home  one 
or  two  specimens  in  a  day  in  1905.  In  1911,  when 
Dr.  Kinghorn  and  I  went  to  the  valley,  the  fly  was 
exceedingly  thick ;  one  had  three  or  four  on  one's 
Ijack  all  the  time ;  there  were  no  cattle  at  all  at 
Nawalia,  but  there  were  a  few  left  scattered  up  and  down 
the  valley.  At  the  end  of  that  year  or  the  begiruiing 
of  1912,  I  think  in  April  1912,  I  crossed,  as  I  told  the 
Chairman,  from  Fort  Jameson  to  the  Muchinga 
Mountains  and  there  was  not  a  solitary  domestic 
animal  alive  except  three  cattle,  all  of  which  were 
infected  and  dying  from  trypanosomiasis,  so  that  if 
you  have  much  fly  the  cattle  die  and  they  cannot  form 
a  reservoir  of  the  disease  at  all  comparable  with  the 
game  which  are  tolerant  to  the  infection. 

450.  You  told  the  Chairman  that  for  the  first 
24  hours  after  the  fly  had  bitten  an  infected  animal, 
it  was  capable  of  transmitting  the  disease  by  mechani- 
cal means,  that  is  by  direct  infection  ? — I  was  quoting 
experiments  of  Sir  David  Bruce ;  that  is  what  Sir 
David  Bruce  stated  originally  a  numl^er  of  years  ago 
in  1908.  Dr.  Kinghorn  and  I  did  not  find  that.  I 
will  not  say  that  ;  that  is  incorrect  ;  we  did  not 
examine  for  that  point  but  we  foxmd  that  after  24 
hovu's  they  covild  not  infect. 

451.  Up  till  what  period  of  time  ? — It  varied 
according  to  the  temperature ;  I  think  the  first  was 
11  days  afterwards,  after  the  infected  feed.  It 
varied  from  11  days  up  to  as  much  as  60  or  70  days  on 
the  plateau,  varying  inversely  with  the  temperature. 
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452.  Do  you  assume  after  that  that  some  meta- 
morphosis took  place  in  the  body  of  the  fly  ? — Tes, 
there  is  no  doubt  on  that  point  at  all. 

453.  And  then  it  would  remain  infective  for  life  ? — 
Yes,  for  the  rest  of  its  life. 

454.  Is  there  any  change  in  the  degree  of  the 
infectivity  .'' — Not  that  I  know  of. 

455.  Can  you  explain  why  there  are  so  many 
infected  flies  which  bite  natives  and  whites  and  yet 
produce  the  disease  in  one  person  and  not  in  another  ? 
— I  think  it  depends  on  individual  susceptibility, 
perhaps  on  the  condition  of  health.  That  is  a  pure 
hypothesis,  a  conjecture  ;  it  is  oljvious  that  one  cannot 
determine  that  point. 

456.  You  have  not  been  able  to  detect  in  any  indi- 
viduals who  have  fallen  a  prey  to  the  disease  any 
peculiar  diathesis  that  makes  them  susceptible  ? — No. 

457.  Do  you  take  any  personal  precautions  against 
contracting  the  disease,  and  if  so,  what? — Yes,  one 
avoids  being  bitten  as  much  as  possible. 

458.  How  do  you  do  that  ? — I  will  give  you  an 
iUvistration.  I  remember  going  into  a  fly  belt  in  1907 
before  it  was  known  that  Glossina  morsitans  transmitted 
the  disease,  and  there  I  met  a  gentleman  in  a  pair  of 
dancing  pumps  and  a  shirt,  with  nothing  else ;  he 
walked  round  the  country  like  that,  and  he  was  being 
bitten  all  the  time.  We  were  completely  clothed  ;  we 
wore  puttees,  and  one  always  turned  up  the  collar  of 
one's  coat,  so  that  as  the  result  one  only  exposed  the 
face  and  hands.  It  is  a  question  of  clothing,  I  think  ; 
one  cotild  wear  veils,  but  in  the  Luangwa  Valley  it  was 
too  hot. 

459.  Do  you  know  any  specific  cases  who  have  been 
bitten  by  infected  flies  and  yet  not  contracted  the 
disease  ?— Yes,  one.  Dr.  Taute  of  the  G-erraan  Sleeping 
Sickness  Commission. 

460.  Are  jou  satisfied  then  that  the  data  you  have 
now,  or  the  data  that  are  established  facts  with  regard 
to  game,  tsetse-fly  and  sleeping  sickness  jiistify  you  in 
giving  any  specific  advice  with  regard  to  the  prevention 
of  the  disease  ? — Yes.  I  consider  that  the  game  ought 
to  be  destroyed  in  the  neighbourhood  of  the  human 
habitations  in  fly  areas. 

461.  Do  you  think  the  relaxation  of  the  game  laws 
would  be  suflicient  to  drive  the  game  away  from  in- 
habited areas,  or  would  you  carry  out  a  systematic 
extermination  of  the  game  ?  —  I  should  carry  out  a 
systematic  extermination  in  those  particular  fly  areas 
in  the  neighbourhood  of  human  habitations.  I  should 
encourage  the  natives  to  shoot. 

462.  Wherever  you  had  a  population  at  all,  would 
you  exterminate  the  game  ? — Yes,  wherever  there  was 
population  in  fly  areas. 

463.  Irrespective  of  its  value  or  of  the  nature  of 
the  game  ? — Yes. 

464.  Do  you  think  the  problem  is  an  ui-gent  one  ? 
■ — Yes,  indeed. 

465.  (Sir  Mackenzie  Chalmers.)  Would  you  re- 
commend those  drastic  measures  before  your  suggested 
experiment  had  been  tried,  or  not  ? — I  say,  if  the  experi- 
ment is  to  be  done,  we  must  wait  and  see  the  result. 

466.  Of  course,  if  your  experiment  is  successful, 
you  mean  it  would  involve  exterminating  game  through- 
out fly  areas  ? — Yes,  doing  as  much  as  one  could,  of 
course. 

467.  I  wanted  to  ask  you  a  little  more  about  this 
isolated  fly  area  :  what  is  the  size  of  the  fly  area  ? — In 
the  Sebungwe  district  ? 

468.  Yes.  —  It  is  given  as  approximately  2,500 
square  miles,  say  50  by  50. 

469.  Then  round  that  there  is  70  miles  of  fly 
free  area? — Yes,  that  is  in  one  direction;  in  other 
directions  it  is  indefinite,  practically  hundreds  of 
miles.  The  nearest  is  Mafungabusi,  which  is  about 
70  miles  away,  I  understand. 

470.  So  that  the  nearest  infective  flies  would  have 
to  fly  70  miles  ? — Yes.  We  do  not  know  whether 
those  are  infective  or  not ;  no  sleeping  sickness  has 
been  found  in  this  other  area,  and  that  may  be  due 
to  the  fact  that  it  is  at  a  greater  altitude. 

471.  You  are  not  aware  of  any  smaller  fly  island 
■which  would  be  an  easier  experiment  to  cari-y  out  ? — 
No,  I  do  not  know  of  any.    There  are  a  number  of 


areas  in  Southern  Rhodesia,  and  if  one  examined  them 
one  might  find  sleeping  sickness  in  other  areas,  but 
one  is  only  likely  to  find  sleeping  sickness  in  those 
areas  which  are  above  a  certain  level,  say  3,000  feet. 
That  is  quite  arbitrary. 

472.  You  have  not  discussed  with  any  of  the 
district  ofiicers  what  would  be  the  expense  of  this 
operation  ? — No ;  that  I  have  not  gone  into  at  all. 

473.  Is  it  at  all  known  the  amount  of  game  which 
is  in  this  50-miles  island  ? — No  ;  personally  I  am  not 
acquainted  with  this  district  in  Southern  Rhodesia. 

474.  Do  you  think  it  might  be  done  by  hunters  ? — 
European  hunters  ? 

475.  What  practical  steps  would  you  prof)Ose  to 
take  supposing  this  experiment  were  decided  on  ? — 
I  think  one  ought  to  have  three  or  four  medical  men 
to  make  the  necessary  examinations  ;  first  of  all  to 
determine  the  infectivity  of  the  fly,  what  percentage 
of  fly  was  infective,  and  to  decide  the  number  of  cases 
of  sleejiing  sickness  and  the  number  of  cases  of  infec- 
tion in  domestic  stock,  in  goats,  and  whatever  happened 
to  be  in  the  district,  and  get  all  these  data  first  of  all ; 
the  main  thing  being  the  infectivity  of  the  fly,  the 
percentage  of  the  fly  infective  with  each  of  the  try- 
panosomes  ;  then  I  should  encourage  the  natives  to 
shoot.  I  think  there  are  3,000  natives  in  this  area ; 
I  do  not  know  how  many  adult  males  there  are,  but 
I  would  hand  out  rifles  to  the  lot  of  them,  and  they 
would  make  a  considerable  impression  on  the  game  in 
a  short  time  I  am  convinced. 

476.  You  must  make  an  absolute  clearance  of  the 
game,  must  you  not,  because  a  small  amount  of  game 
would  infect  a  great  many  flies  ? — That  is  true .;  I 
think  one  could,  for  practical  purposes,  exterminate 
everything. 

477.  You  think  it  could  be  done  ? — Yes,  you  might 
have  an  odd  duiker  left. 

478.  You  cannot  give  any  estimate  of  the  expense 
or  the  time  that  it  would  take ;  that  has  not  been 
worked  out  at  all  ? — The  difficulty  would  be  for  me  to 
determine  the  expense  of  the  administrative  part  of 
the  work,  that  is  to  say,  the  expense  of  the  arming 
of  the  natives  and  the  cost  of  the  ammunition. 

479.  Is  there  no  danger,  if  you  exterminate  these 
animals,  of  animals  coming  from  other  regions  and 
occupying  the  area  ? — No,  I  do  not  think  there  is  any 
danger  of  animals  coming,  because  you  would  keep  on 
shooting.  That  must  be  done,  unless  you  put  up  a 
fence. 

480.  One  could  not  fence  an  area  of  2,500  miles  ; 
that  is  impossible  ? — I  do  not  think  you  could  put  up 
a  fence  for  50  miles.  I  have  seen  these  large  ante- 
lopes, eland,  going  through  the  enormous  fences  which 
the  natives  put  round  their  gardens. 

481.  I  suppose  a  rhinocei'os  will  go  through  most 
things  if  he  is  in  a  hurry  ? — Yes,  and  I  have  seen  an 
elej)haut  twist  up  an  iron  telegraph  pole  like  a  hair- 
pin. 

482.  In  order  to  try  the  experiment  you  must  have 
a  fly  island  with  a  free  area  all  round ;  that  is  the  only 
practical  experiment  ? — Yes  ;  and  the  main  advantage 
of  that  is  that  you  do  away  with  the  problem  of 
infective  fly  coming  in  from  outside,  which  would 
vitiate  the  results  of  the  experiment. 

483.  Have  you  any  tornadoes  in  this  region  ?  Are 
flies  blown  for  great  distances  in  tornadoes  ? — I  do  not 
think  one  does  get  very  much  in  the  way  of  wind 
there. 

484.  It  is  not  like  the  West  Coast  ? — No. 

485.  Your  theory  is,  that  if  you  exterminated  the 
game,  the  fly  would  probably  follow  it,  and  disappear  ? 
— No.    I  express  no  opinion  on  that  point  at  all. 

486.  You  think  it  would  become  non-infective  ? — 
Yes  ;  and  I  think  it  is  very  important  to  determine 
whether  or  not  the  fly  would  disappear. 

487.  That  is  one  of  the  objects  of  the  experiment  ? 
— Yes,  that  is  the  second  main  object. 

488.  Do  you  agree  with  Sir  David  Bruce  in  this, 
that  the  Trypanosoma  rhodesiense  and  the  trypanosome 
which  produced  ordinary  nagana  are  one  and  the 
same  ? — I  must  be  quite  definite  on  this  point. 

489.  He  came  to  the  conclusion — you  saw  his 
proof  ? —  Yes,  I  am  perfectly  familiar  with  the 
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literature.  Sir  David  Bruce  was  sent  out  to  Zululand 
first  of  all  about  1896,  and  lie  described  the  trypano- 
some  disease  of  domestic  stock,  which  he  called 
nagana,  In  those  days  we  thought  there  was  only 
one  trypanosome  in  Africa,  and  he  sent  home  a  dog 
infected  with  the  trypanosome,  and  this  was  described 
by  Mr.  Plimmer  and  Sir  John  Rose  Bradford  as 
Trypanosoma  hrucci.  Unfortinrately  for  Sir  David 
Bruce  the  dog  he  sent  home  was  infected  with  a 
different  trypanosome  to  the  one  with  which  he  was 
working,  and  therefore  this  rhodestensc  is  not  nagana, 
but  I  think  for  practical  jjin-posesit  is  the  trypanosome 
which  affects  domestic  stock.  If  Sir  David  Bruce  says 
it  is  the  Trypanosoma  brucei,  I  think  he  is  wrong. 

490.  There  is  no  morphological  difference  between 
the  two  ? — Marked  between  the  Trypanosoma  brucei 
and  the  Trypanosoma  rhodesiense  ;  I  can  recognise 
them  at  a  glance  with  the  microscope.  The  difference 
is  that  in  rhodesiense  there  are  trypanosomes  of  two 
sizes  ;  it  is  what  we  call  a  polymorphic  thing.  In 
brucei  there  are  only  monomorphic  ti-ypanosomes,  and 
one  can  recognise  them  at  a  glance,  and  there  can  be 
no  question  about  it. 

491.  You  think  rhodesiense  is  the  only  one  which 
produces  the  human  trypanosomiasis  ? — Yes.  I  do  not 
say  for  a  moment  that  rhodesiense  is  not  scattered 
through  the  domestic  stock  ;  it  is.  It  is  probably 
the  thing  that  Sir  David  Bruce  was  working  with  in 
Zululand — certainly  in  Uganda.  It  is  the  cattle  disease 
of  Uganda  and  Zululand  really. 

492.  There  have  been  great  outbreaks  of  nagana 
without  any  sleeping  sickness,  have  there  not,  or 
should  you  doubt  that,  and  think  that  the  cases 
have  not  been  discovered .'' — I  think  if  one  looks  in 
Zululand,  one  might  find  them.  I  should  not  be 
at  all  surprised  if  this  trypanosome  has  occurred 
in  Zululand,  if  Sir  David  Bruce  is  right  in 
saying  that  the  trypanosomes  he  found  in  cattle  in 
Zululand  are  the  same. 

493.  It  is  very  difficult  to  get  at  the  diseases  in  the 
native  population  ? — Yes,  it  is. 

494.  Does  this  trypanosome  merely  spread  by 
fission,  or  is  there  a  spore,  or  what  ? — In  the  mamma- 
lian blood  it  divides  by  fission. 

495.  Is  there  no  other  way  of  multiplying  it  ? — No. 

496.  In  the  fly,  for  instance  ? — In  the  fly  it  is  quite 
different ;  there,  I  think,  they  undergo  a  sexual  multi- 
plication, comparable  to  the  malarial  parasite  in  the 
mosquito. 

497.  In  the  mammalian  blood  it  is  pure  fission,  is 
it  ?— Yes. 

498.  Is  there  any  experimental  work  of  this  sort  ? 
Are  the  symptoms  produced  in  man  or  mammals 
merely  the  mechanical  multiplication  of  the  trypano- 
some, or  is  there  a  toxin  ? — That  is  a  very  difiicult 
question  to  answer ;  I  do  not  think  it  can  be  for  a 
moment  due  to  the  mechanical  presence  of  the  try- 
panosomes, because  in  experimental  animals  one  often 
finds  them  with  as  many  trypanosomes  as  red  blood 
cells  in  the  body,  and  they  live  for  months,  or  for 
weeks  at  any  rate,  like  that  without  exhibiting  any 
signs  of  disease  at  all.  In  man  with  a  comparatively 
insignificant  number  of  trypanosomes  you  find  marked 
symptoms  of  disease.    It  must  be  a  toxin,  really. 

499.  Do  you  find  the  trypanosomes  in  the  muscular 
tissue  or  only  in  the  blood  ? — You  find  them  all  through 
the  body,  in  the  nervous  tissue  as  well.  I  have  seen 
them  in  the  cornea  of  the  eye  in  large  numbers. 

500.  Have  you  made  post-mortems  on  human  beings 
or  animals  when  they  died  from  trypanosomes  ? — 
Hundreds. 

501.  What  are  the  symptoms  which  account  for 
death  at  the  last  ?  What  are  the  appearances  ? — In 
men  meningitis — nervous  symptoms. 

502.  That  is  probaljly  from  a  poison,  you  think  ? — 
Yes. 

503.  Or  is  there  mechanical  blocking  of  the  veins  ? 
— No,  I  should  think  not ;  it  is  poison. 

504.  Will  the  fly  feed  on  dead  animals  ? — Yes, 
freshly  killed  animals  they  feed  on,  not  on  animals 
that  have  been  killed  for  some  time. 

505.  I  was  thinking  whether  a  dead  animal  would 
be  a  source  of  infection? — I  should  think  not;  the 


trypanosomes  disappear  from  the  blood  very  quickly, 
and  they  cannot  get  blood  out  of  dead  animals. 

506.  I  suppose  there  is  not  much  danger  in  making 
a  post-mortem  on  an  animal  or  man  ? — For  a  certain 
number  of  hours ;  we  found  after  as  much  as  48  hours 
the  human  trypanosome  in  the  cadaver,  but  the  fly 
could  not  get  blood  from  an  animal  which  has  been 
dead  for  a  few  hours. 

507.  So  far  as  you  know,  the  l)lood  is  necessai-y  for 
the  fly's  life  ? — So  far  as  I  know  it  is  necessary. 

508.  With  any  of  those  animals  did  you  try  any 
remedial  treatment  ? — No. 

509.  With  human  beings  it  has  Ijeen  absolutely  a 
failure  P — Yes,  I  tried  with  negative  results. 

510.  Is  life  prolonged  by  arsenical  treatment  ? — It 
may  be  a  little. 

511.  It  is  with  the  gambieiise  considerably  ?  — 
Yes,  gambiense  is  apparently  much  easier  to  cure,  but 
I  think  there  have  been  no  well -authenticated  cases  of 
rhodesiense  recovering. 

512.  Do  you  think  the  resistance  to  rhodesiense  is 
a  matter  of  a  population  which  has  got  used  to  the 
disease,  or  ai-e  white  and  black  alike  resistant  to  the 
disease  ?  —  I  do  not  think  people  become  readUy 
infected ;  Taute  liimself  did  not  become  infected 
although  he  fed  infected  flies  upon  himself. 

513.  You  cannot  judge  from  one  experiment  ? — No. 

514.  {Mr.  Rothschild.)  Did  he  not  also  inject 
infected  blood  into  himself  as  well  ? — Yes,  he  did. 

515.  {Sir  Maclcenzie  Chalmers.)  He  might  be 
specially  poisonous  to  the  poor  trypanosome? — -He 
may  have  been,  but  from  one  experiment  one  can  judge 
nothing.  On  the  other  hand,  one  can  state  Lan- 
franchi's  case,  where  he  became  infected  with  what  is 
known  as  brucei  in  the  laboratory. 

516.  Was  that  from  a  cut  ? — Yes,  but  it  is  the 
same  thing ;  Taute  injected  it  with  a  syi-inge. 

517.  So  far  as  you  know,  in  the  case  of  human 
beings  the  only  source  of  the  infection  is  an  actual 
puncture  ? — Yes. 

518.  Eating  infected  game? — No,  that  would  not 
have  the  slightest  effect.  People  have  done  experi- 
ments in  which  they  proved  that  trypanosomes  could 
go  through  the  imbroken  skin ;  they  painted  the 
infected  blood  of  a  rat  on  an  animals  skin. 

519.  Which  had  been  shaved  ?  —  If  it  had  been 
shaved  they  would  take  great  precautions  that  there 
were  no  lesions  or  abrasions. 

520.  Was  that  experiment  successful  or  unsuccess- 
ful ? — It  was  successful  in  rats. 

521.  But  in  nature,  for  all  practical  purjjoses,  if  you 
eliminate  the  fly  bite  you  eliminate  the  danger  of 
disease  ? — Yes. 

522.  {Chairman.)  Was  that  brucei  or  rhodesiense  ? 
— I  think  it  was  one  of  the  animal  trypanosomes  ;  I  do 
not  recollect. 

523.  {Mr.  Buxton.)  But  by  mere  contact  the 
infection  was  established  ? — It  was  in  this  case. 

524.  (Dr.  Chalmers  Mitchell.)  You  have  worked  a 
good  deal  at  the  morphology  of  these  things,  have  you 
not  ? — Yes,  I  have. 

525.  You  agree  that  there  is  a  kind  of  group  called 
the .  brucei  group  of  trypanosomes  ? — I  think  the 
brucei  group  is  a  very  unfortimate  name. 

526.  You  agree  that  there  is  a  group — never  mind 
what  it  is  called  ? — Yes,  there  is  a  group,  what  1 
should  call  the  gambiense  group. 

527.  You  certainly  have  gambiense  ? — Yes. 

528.  And  you  certainly  have  something  you  call 
rhodesiense  ? — Yes. 

529.  And  you  may,  or  may  not,  have  something 
else,  a  purely  animal  one  ? — Yes,  that  is  possible  ; 
that  is  the  one  Sir  David  Bruce  calls  brucei ;  and 
which  other  people  call  ugandx. 

530.  You  are  fairly  satisfied  you  can  tell  those 
morphologically  ? — No,  I  can  undertake  to  distinguish 
gambiense  from  the  other  two,  but  I  could  not  dis- 
tinguish between  the  thing  that  is  called  brucei  by 
Sir  David  Bruce  and  rhodesiense.  It  is  a  rather  com- 
plicated thing.  What  is  commonly  known  as  Try- 
paiiosoma  brucei  is  described  by  Plimmer  and  Bradford 
as  a  monomorphic   trypanosome,  and   that  can  be 
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distinguished  by  everybody,  but  Sir  David  Bruce 
unfortunately  calls  something  else  Trypanosoma  hrucei. 

531.  {Sir  Mackenzie  Chalmers.)  You  and  Sir  David 
Bniee  are  really  not  at  variance  ? — No. 

532.  (Dr.  Chalmers  Mitchell.)  You  agree  definitely 
that  there  are  two  trypanosomes,  and  you  distinguish 
gambiense  and  rhodesiense  morphologically  quite 
apart  from  the  clinical  symptoms  ? — Yes,  you  cannot 
distinguish  them  clinically  ;  morphologically  you  oa.n. 

533.  Do  you  think  that  is  generally  admitted — the 
morphological  distinction  ? — Yes,  I  do. 

534.  When  you  tell  me  that  something  like  one  in 
five  hundi-ed  of  flies  is  affected  with  the  human  try- 
panosome.  that  is  of  course  a  morphological  distinction 
you  are  making  ? — The  way  we  ascerta  ined  that  was 
by  feeding  the  flies  on  monkeys,  and  then  examining 
the  monkey's  blood.  We  fed  the  flies  in  groups  of  a 
Inmdred  on  monkeys,  and  if  a  monkey  became  in- 
fected we  isolated  the  fly,  and  we  found  that  in  one 
hundred  there  might  be  two  infected  flies,  and  in 
another  hundred  none.  It  worked  out  at  one  in  five 
hundred. 

535.  When  you  say  that  one  in  five  hundred  flies 
are  infected,  you  do  not  mean  that  you  catch  the  flies 
in  the  open,  and  make  experiments  ? — No,  we  say  they 
are  infective,  not  infected  ;  that  is  to  say,  they  are 
capaljle  of  transmitting  the  disease. 

536.  And  it  is  the  morphological  evidence  you 
depend  upon  ? — Yes,  and  any  other  evidence. 

537.  If  you  had  only  the  morphological  evidence 
to  depend  upon  you  could  rely  upon  that  ?  I  am 
trying  to  make  my  mind  clear  about  that,  and  I 
might  explain  what  I  am  trying  to  get  at.  Apparently 
we  had  the  idea  when  this  disease  called  sleeping 
sickness  appeared  that  it  had  been  endemic  for  a  long- 
time in  West  Africa.  Then  it  marched  across  the 
continent,  going  eastwards,  and  causing  all  sorts  of 
outbursts  and  explosions,  and  possibly  increasing  in 
virulence.  Then  it  turned  down  southwards,  and  all 
that  time  that  was  not  the  morsitans,  but  the  other 
species  ?-~In  the  palpalis  area. 

538.  Then  suddenly  it  began  to  appear  further 
south  in  Rhodesia,  Nyasaland,  and  places  of  that  kind, 
and  it  was  thoiight  for  a  time  to  be  the  same  disease  : 
am  I  right  ? — Yes. 

539.  It  was  at  that  time  that  you  took  up  the 
work  ? — Yes. 

540.  One  of  the  early  discoveries  you  made  was 
that  it  was  not  the  same  disease  Ijiit  a  different 
disease  ? — That  is  so. 

541.  That  would  dei^end  upon  morphological  evi- 
dence partly  — -Yes,  the  distinction  depends  mainly 
upon  morphological  evidence. 

542.  A  little  more  than  that,  because  you  have  a 
different  fly  ? — I  think  any  tsetse-fly  can  transmit  any 
trypanosome. 

543.  But  in  practice  it  does  not  ? — I  would  not  like 
to  say  that. 

544.  I  thought  a  good  many  experiments  had  been 
made  and  that  it  was  shown  that  in  a  laboratory 
you  could  get  palpalis  to  work  where  it  ought  to  be 
morsitans,  and  vice  versa,  but  in  practice  it  did  not 
actually  do  so  ? — You  mean  that  in  practice  palpalis 
does  not  transmit  rhodesiense  ;  that  is  your  point. 

545.  Yes. — I  would  not  like  to  be  too  definite 
about  that. 

546.  {Mr.  Rothschild.)  There  are  some  areas 
where  the  two  flies  occur  together  ? — I  say  that  I 
should  like  to  examine  these  trypanosomes. 

547.  (Dr.  Chalmers  Mitchell.)  You  do  not  know 
that  is  so  ? — No. 

548.  There  was  a  break ;  instead  of  dealing  with 
one  disease  which  we  could  call  sleeping  sickness  you 
certainly  came  upon  another  disease  which  is  also  called 
sleeping  sickness  ? — Yes. 

549.  Due  to  a  different  trypanosome  ? — Yes. 

550.  And  generally  at  least  conveyed  by  a  different 
fly  ?— Yes. 

551.  I  think  Sir  David  Bruce  was  rather  clear  in 
insisting  on  the  distinctness  of  the  two  diseases  ? 
—Yes. 

552.  Now  you  tell  me  in  your  evidence  that  there 
is  no  essential  difference  between  the  clinical  mani- 


festations of  the  disease  in  man  caused  by  the  two 
different  things — that  is  to  say  between  the  Congo 
disease,  the  rhodesiense  and  the  (/ainbiense? — I  think 
there  is  no  essential  difference. 

553.  So  that  although  you  have  quite  a  different 
trypanosome  it  produces  practically  what  appears  to 
be  the  same  disease  ? — Yes. 

554.  Is  that  generally  admitted  ? — I  think  so. 

555.  Although  they  are  due  to  different  trypano- 
somes and  transmitted  by  different  flie-s  ? — Yes.  Of 
course  there  are,  as  you  know,  a  very  large  miniber  of 
animal  trypanosomes.  The  disease  produced  in  any 
animal,  take  a  rat,  by  any  one  of  these  trypanosomes 
or  by  the  human  trypanosomes  is  identical. 

556.  I  am  coming  to  that.  So  far  I  have  got  clear 
that  in  your  opinion  the  two  diseases  are  practically 
alike,  clinically  I  mean  ? — Yes. 

557.  With  a  veiy  important  difference — that  one  is 
very  slowly  fatal  generally,  and  the  other  very  rapidly 
fatal — Yes  ;  the  one,  one  cannot  cure,  and  the  other 
one  can  cure  to  a  certain  extent. 

558.  When  you  come  to  take  gambiense  and  intro- 
duce that  into  animals — monkeys,  for  instance — there 
is  a  very  close  parallel  between  the  clinical  picture  in 
the  monkey  and  the  clinical  picture  in  man,  is  there 
not  ? — No,  I  think  there  is  not  at  all  a  close  parallel. 

559.  Will  you  tell  me  some  of  the  differences  ? 
We  are  talking  about  gambiense.  Perhaps  I  might 
remind  you  that  people  like  Laveran  and  Mesnil  give 
practically  the  same  temperature  curves,  and  so  forth, 
Init  not  in  all  animals,  liecause  the  disease  shows  different 
symptoms  in  different  animals  ;  but  on  the  whole  am 
I  I'ight  in  saying  that  the  gambiense  disease,  say,  in 
man  and  the  monkey,  is  very  closely  alike  indeed  in 
its  clinical  picture  ? — No,  I  do  not  think  so  at  all, 
because  the  clinical  picture  of  sleeping  sickness  in 
monkey  is  not  characteristic  at  all,  nor  is  it  until  the 
last  stages  in  man  when  the  man  is  dying.  You 
cannot  diagnose  the  disease  until  you  see  the  trypano- 
somes, unless  one  has  a  patient  practically  in  articulo 
mortis,  in  the  last  stages  of  coma. 

560.  You  have  seen  the  temperature  cui-ves  which 
I  have  refeiTcd  to  ? — Yes,  but  I  do  not  believe  in  them 
at  all. 

561.  You  know,  of  course,  tliat  you  get  the  mental 
symptoms  to  which  you  have  referred  in  both  ? — Yes, 
in  a  certain  number  of  monkeys.  I  have  inoculated  a 
large  uiimber  of  monkeys  with  gambiense,  and  they 
died  long  before  they  got  to  that  stage.  I  have  only 
once  seen  an  authentic  meningitis  in  a  monkey,  and 
that  was  after  sulj-dural  inoculation, 

562.  You  do  not  tliink  there  is  anything  like  a 
close  parallel  P — Not  the  slightest ;  you  may  get  a 
monkey  which  lives  a  very  long  time  and  develops  this 
meningitis,  but  as  a  i-ule  it  does  not. 

563.  Is  this  the  case,  that  the  gambiense  disease  is 
generally  rather  more  prolonged  in  animals  than  the 
rhodesiense  disease  ? — Yes. 

564.  There  is  that  difference? — That  is  so,  I 
think. 

*  565.  So  that  if  the  central  nervous  system  symp- 
toms came  on  late  in  the  course  of  the  disease  you 
■would  be  more  likely  to  get  them  in  the  gambiense 
infections  ? — Yes. 

566.  Now  you  do  not  quite  accept  what  certainly 
some  people  state,  that  there  is  a  close  parallel  in  the 
case  of  gambiense  between  monkeys  and  human  beings  ? 
— No,  my  experience  is  limited  to  ordinary  monkeys, 
Cercopithecus  callithryx  and  Macacus  rhesus. 

567.  When  you  come  to  rhodesiense,  I  have  got 
from  you  that  that  disease  in  man  is  almost  exactly 
identical  clinically  with  the  other  disease  except  for  its 
sw^ifter  course  ? — Yes. 

568.  When  you  come  to  that  in  animals,  is  it  not 
the  case  that  you  always  have  much  more  fever  ? — In 
man  do  you  mean  ? 

569.  No,  in  animals  ;  that  is  not  your  experience  ? 
— No,  I  do  not  think  one  does ;  one  has  the  same 
irregular  fever  dependent  partly  on  the  animal  and 
partly  on  the  particular  strain. 

570.  Some  peojDle  say  that  the  fever  is  much  more 
marked  in  animals  with  rhodesiense  ? — I  say  those 
people  have  not  worked  a  sufficient  number  of  animals. 
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571.  There  is  very  often  cedeiua  of  the  head? — I 
reckon  nc^thiug  of  that ;  I  have  seen  cedema  of  the 
head  with  all  sorts  of  trypanosoraes,  and  it  is  not 
cha.racteristic. 

572.  Then  thei-e  is  keratitis.-' — I  have  seen  that  in 
other  trypanosome  diseases,  and  I  do  not  think  it  is 
chai'acteristic. 

573.  Then  yon  do  not  accept  the  picture  at  all 
which  I  have  l^een  laying  before  you  ? — No,  one  cannot 
diagnose  one  disease  from  the  other  clinically. 

574.  But  you  can  morp)hologicaUy  ? — That  is  the 
only  way  in  which  it  can  l^e  done. 

575.  If  some  people  state  that  you  cDuld  nut 
diagnose  the  thing  niorj^hologically,  but  that  you  could 
very  well  clinically,  you  would  say  they  were  all  wrcjug  ? 
—  I  would  say  they  were  wrong. 

576.  Sir  Da,vid  Bruce  gave  us  an  account  <>i  tlie 
kind  of  order  of  preference  in  which  flies  attack 
animals.  This  is  the  laboratory  I  am  now  npon.  He 
.said  they  preferred  fowls,  I  think,  birds  anyhow,  and 
that  if  they  did  not  get  birds,  next  they  put  up  with 
mammals,  and  oidy  in  the  absence  of  either  of  tliese 
wouldthey  take  re^jtiles? — He  was  referring  to  mora/tinis. 

577.  He  was  referring  to  the  j^nlpaUs  of  gambiennf. 
Could  you  give  any  parallel  factor  for  morsitans  and 
rhodesiense  to  that — laboratory  experiments  only? — 
No,  they  feed  readily  on  fowls  and  readily  on  mauunals. 

578.  They  feed  im  almost  anything  you  give  them  ? 
— My  experience  is  limited  to  I>irds,  hens,  and  small 
mammals. 

579.  They  feed  either  on  birds  or  hens  and  things 
of  that  kind  and  small  mammals  practically  indiifer- 
ently? — Yes.  I  think  the  1;ilood  of  the  hen  does  not 
appear  to  be  so  c(_iuipletely  digested  1;)y  the  fly  as  the 
mammalian  blood  ;  one  finds  it  in  the  intestines  of  the 
fly  a  very  long  time  afterwards  in  the  form  of  a  more  or 
less  solid  mass  practically  undigested.  The  ento- 
mologist attached  to  our  Commission  had  the  idea  that 
this  jirevented  the  development  of  the  pupaj  inside  the 
fly,  and  I  am  more  than  inclined  to  agree  with  him. 

580.  YoTi  think  that  feeding  them  on  hens  v.-as 
rather  bad  for  them  ? — Yes,  they  did  not  do  so  well  as 
when  fed  on  goats  or  monkeys. 

581.  Only  one  last  question  :  it  is  big  game  you  are 
going  for.  What  exactly  do  you  mean  by  big  game — 
elephants,  of  course? — Any  antelope  at  all. 

582.  Rhinoceros,  zebra,  and  that  sort  of  animal, 
elands,  and  all  the  big  antelopes  ? — Yes,  all  the  ante- 
lopes. 

583.  Does  that  include  the  small  duikers — tlie  dik- 
diks  ? — Every  antelope. 

584.  Tlie  tiny  little  dik-diks  ?— Yes. 

585.  Does  that  ijiclude  things  like  the  ci  meys  ? — 
I  know  nothing  about  those,  whether  they  ai-e  I'apalile 
of  lieing  infected  or  not. 

586.  Does  that  incliide  the  small  carnivora  ? — No, 
beca-use  they  are  easily  killed  by  trypanosomes  ;  they 
die  quickly  from  infection  ;  if  they  were  fed  on  to 
any  considei'able  extent  they  would  be  killed  naturally. 

587.  You  do  not  eliminate  animals  like  the  elepliaiit 
and  rhinoceros  ? — No. 

588.  Are  you  snre  that  the  elephant  and  rhinticeros 
harbour  these  things  ? — No. 

589.  Why  do  you  include  them  ? — Because  they 
may. 

590.  Just  to  make  a  good  job  of  it? — Yes. 

591.  But  there  is  no  evidence  that  the  tsetse-fly 
could  get  int(i  the  rhinoceros  or  the  elephant  ? — Try- 
panosomes have  been  found  in  elephants  ;  Sir  David 
Bruce  says  so. 

592.  In  one  case  an  elephant  was  examined  ? — Yes, 
^\'e  did  not  find  those  trypanosomes  in  elephants  and 
rhinoceroses, 

593.  You  looked  for  them?— Yes.  I  think  that 
the  tsetse-fly  could  bite  nn  elephant  very  easily. 

594.  You  spoke  of  3,000  natives  with  their  guns? — • 
There  are  3,000  natives  in  this  particular  area. 

595.  And  the  English  sportsmen,  and  so  forth, 
would  shoot  and  drive  away  all  the  l3ig  game  ? — Yes. 

596.  Do  you  think  they  could  also  kill  ofl:'  all  the 
tiny  little  dik-diks  and  all  that  sort  of  things  ? — 
I  think  they  would  in  time  ;  if  you  had  200  or  300 
guns  going  off  it  would  clear  them  away. 


597.  But  with  regard  to  the  small  things  you  would 
ha,ve  to  poison  the  water  ? — Yes. 

598.  You  would  have  to  burn  the  grass  ? — Yes. 

599.  And  burn  down  the  area? — No,  if  you  begin 
to  clear  the  bush  you  vitiate  the  experiment  at  once. 

600.  You  do  not  tliink  you  could  clear  out  the  small 
game  without  poisoning  the  water  and  ljurning  the 
grass? — The  grass  is  burned  in  the  ordinary  course 
every  year. 

601.  That  would  not  vitiate  the  experiment  ? — No, 
that  is  done  every  year,  hut  the  fly  still  remains. 

602.  Why  does  it  remain  ? — I  do  not  know  why  it 
hajjjiens  ;  it  might  go  off  to  one  side. 

603.  Would  n<it  the  game  do  tliat,  too — g<j  off  to 
one  side  ? — Yes. 

604.  You  would  not  get  rid  of  the  game  Ijy  burn- 
ing ? — No,  I  wo\dd  not  burn  at  all,  except  in  tlie 
ordinary  way. 

605.  You  have  told  me  that  yf)u  could  not  get  rid 
(^f  the  small  things  by  shooting  ? — I  think  you  could. 

606.  {Mr.  Bothschild.)  Do  you  not  think  thfit 
poisoning  the  water  would  also  vitiate  your  exj)eri- 
ment,  because  we  know  that  all  flies  drink  water  to 
a  certain  extent,  and  do  you  not  think  that  a  very 
lai'ge  iniml^er  of  flies  would  be  poisoned  liy  drinking 
the  25"isoned  water? — I  was  imaware  that  viorsitang 
ever  did  drink  water. 

607.  I  think,  more  or  less,  all  flies  absorl)  water 
irregularly  if  not  regularly  ? — I  have  no  evidence  on 
that  point. 

608.  I  have  three  other  (|uestious  only  to  ask  you. 
In  one  of  your  articles  you  say  that  you  found  one 
native  who  was  inidei  observation  during  a  year  in 
a  tolerably  good  state  of  health,  although  he  showed 
trypanosomes  in  his  blood  ? — Yes. 

609.  Did  you  ever,  on  finding  that  out,  make  larger 
examinations  of  blood  of  apparently  healthy  individuals 
in  order  to  see  if  tliat  was  an  isolated  case,  or  if  there 
were  others  like  it  ? — We  examined  very  large  numbers 
of  natives  in  oi'der  to  find  these  20,  or  whatever  it  may 
])Q  that  we  did  find  :  vei-y  many  hiuidreds  of  natives 
were  examined,  l.)ut  we  only  found  these  20  cases.  Of 
the  20  cases,  19  died  within  the  six  months, 

610.  (Mr.  Buxton.)  You  mean  2(J  cases  infected  ? 
— Yes,  I  think  it  was  about  20  cases  ;  tliey  all  l)ut 
one  died  within  six  months,  this  one  lived  on. 

611..  (Mr.  BotUddld.)  I  will  tell  you  why  I  ask 
this  question.  In  the  case  of  that  one,  when  you 
examined  him  from  time  to  time  and  he  lived  on,  Avas 
the  blood  taken  by  you  or  your  lal_)oratory  assistants  ? 
— Either  Dr.  Kinghoni  or  I  made  the  diagnosis  and 
we  always  did  the  examinations  ourselves. 

612.  The  reason  I  asked  was  that  it  has  1)een 
suggested  that  if  the  blood  was  drawn  by  the  man 
himself  and  handed  to  you.  there  miglit  have  been 
some  transferen(:e  from  an  animal  ? — No,  we  always 
took  the  blood  ovirsclves. 

(>13.  You  have  told  the  Committee  in  answer  to  a 
qiiestion  that  aftei-  feeding  on  an  infected  animal  the 
flies  became  infective  in  from  11  to  60  days  afterwards  ? 
—Yes. 

614.  So  that  you  practically  have  an  average  of 
30  days  ? — No,  it  depends  entirely  on  the  temperatnre  ; 
in  the  Luangwa  Valley  the  flies  became  iixfective  in 
from  11  to  20  days,  and  the  average  for  the  Luangwa 
Valley  is  13  or  14  days.  Taking  the  Congo-Zambesi 
v.'atershed  over  4.500  feet  high  the  average  inculiation 
period  is  very  mircli  longer ;  I  shoidd  say  in  the  winter 
months  they  do  not  become  infective  at  all ;  but  in 
the  summer,  in  tlie  hotter  months,  it  is  just  warm 
enough  for  them  to  become  infective,  and  very 
pi'obably  the  incubation  period  is  very  much  longei'. 

615.  That  lieing  the  case,  we  know  that  somewliat 
similar  parasites,  although  not,  of  course,  trypanosomes. 
are  transmitted  from  parent  to  offspring  among  the 
ticks  ? — Yes, 

616.  I  know  that  laboratoiy-ljred  flies  have  been 
examined  and  foimd  immune  from  disease,  but  have 
you  known  or  do  you  know  of  anyone  who  has  examined 
these  flies  from  11  days  cmwards  after  hatching  ? — Yes, 
certainly ;  all  our  expeiiments  were  done  with  those 
flies  Ijred  in  this  way,  and  some  of  them  were  kept 
imder  observation  for  as  much  as  three  mouths. 
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617.  And  tliey  never  became  infected  ? — No. 

618.  You  have  stated  that  as  far  as  you  were  aware 
there  was  no  case  of  Nyasa]and  sleeping-  sickness, 
rhodesiense  sleeping  sickness,  in  human  beings  having 
been  cured  ? — No. 

619.  Is  there  not  the  standard  case  of  Sir  Edward 
Grey's  brother.'' — Yes,  I  should  think  probably 
Sir  Edward  Grey's  brother  was  infected  with 
gamhicn  se. 

620.  But  he  was  in  Rhodesia  at  the  time  ? — Yes, 
£ind  he  was  also  in  the  Congo. 

621.  (Dr.  Martin.)  Am  I  right  in  understanding 
that,  in  your  opinion,  Sir  David  Bruce,  when  he  was 
studying  nagana  in  1898,  was  really  dealing  with  the 
group  of  diseases  termed  nagana  ? — Undoubtedly  I 
I  should  say  so. 

622.  And  that  the  sample  which  he  sent  home  in 
the  dog  which  was  examined  by  Sir  John  Bradford 
and  Mr.  Plimmer  and  which  has  henceforth  been  called 
Trypanosoma  hrucei  was  not  the  same  organism  as  you 
have  been  studying  ? — No. 

623.  Which  do  you  think  is  the  one  most 
responsible  for  what  is  called  tsetse-fly  disease  in 
South  Africa  ? — That  is  the  one  I  have  been  studying — ■ 
that  is  rJiodesiense. 

624.  Do  you  happen  to  know  what  brand  of 
trypanosome  Taute  inoculated  himself  with  ? — 
Rhodesiense  ;  it  is  a  trypanosome  morphologically 
identical  with  rhodesiense. 

625.  It  was  one  he  isolated  himself  from  stock,  was 
it  ? — Yes,  he  got  it  from  a  dog  naturally  infected  with 
it,  and  then  he  fed  flies  on  the  monkeys  which  were 
inoculated  from  game  and  then  on  himself,  and  he 
inoculated  himself  with  the  dog's  strain. 

626.  You  are  satisfied  that  was  rhodesiense,  any- 
how ? — Yes. 

627.  You  were  out  in  Northern  Rhodesia  foi'  three 
years,  were  you  not  ? — No,  18  months. 

628.  Is  it  your  opinion  that  this  disease  which  you 
have  been  studying  is  seriously  progressing  there 
amongst  men  ? — Yes,  I  say  undoubtedly  it  is  pro- 
gressing. 

629.  Taking  into  account  the  fact  that  you  were 
on  the  look-out,  of  course,  it  being  your  business  there, 
you  think  that  you  would  discover  large  numbers  of 
cases  as  time  went  on  which  would  never  otherwise 
come  to  light  ?  I  am  referring  purely  to  man. — You 
mean  in  the  Luangwa  Valley,  where  we  were  ? 

630.  Or  any  other  part  of  Northern  Rhodesia  ? — In 
the  Lusngwa  Valley  imdoubtedly,  because,  in  the  first 
place,  in  1897  there  were  no  flies  there  at  all  shortly 
after  the  rinderpest  swept  thi'ough  the  coimtry. 

631.  Simply  taking  it  as  a  human  epidemic,  do  you 
consider  it  is  a  serious  menace  there  to  the  population  ? 
— I  would  not  express  any  opinion  on  what  is  likely  to 
happen  at  all. 

632.  (Mr.  Austen.)  I  think  you  told  the  Committee 
you  considered  that  the  Trypanosoma  rhodesiense  is  the 
trypanosome  of  domestic  stock  ? — One  of  them,  yes. 

633.  The  one  with  which  Bruce  worked  in  Zulu- 
land  ? — It  is  the  one  he  worked  with  in  Uganda  ;  I  do 
not  know  what  he  worked  with  in  Zululand.  In  those 
days  the  descriptions  of  trypano.?omes  were  very  vague. 
I  have  at  Rimcorn  the  trypanosome  from  the  dog 
which  Sir  David  Bruce  sent  home,  and  that  is  quite 
different  and  distinct  from  rhodesiense,  but  Sir  David 
Bruce  says  that  when  he  looks  at  the  slides  made  out 
thei'e  the  trypanosonies  in  Uganda  and  that  ai-e 
identical.  The  only  assumption  one  can  make  is  that 
there  was  more  than  one  trypanosome. 

634.  Anyhow,  the  trypanosome  with  which  you 
worked  in  the  Luangwa  Valley,  and  found  in  infected 
men,  you  considered  to  have  been  the  same  trypano- 
some as  the  trypanosome  you  found  iri  domestic  stock  ? 
—Yes. 

635.  I  hope  my  next  question  is  not  an  unfair  one  : 
Do  you  consider  Dr.  Taute  a  reliable  witness  ? — I  do. 

636.  His  reputation  stands  high? — Yes,  I  say  it 
does,  rmdoubtedly. 

637.  Dr.  Taute  states  that  in  the  district  in  which 
he  is  now  or  has  recently  been  working  in  Portuguese 
South-East  Africa,  although  game  is  abundant  and 
there  are  plenty  of  human  beings  and  plenty  of  Glossina 


morsitans,  there  are  no  cases  of  sleeping  sickness  ;  can 
you  explain  that  ? — No,  he  makes  that  statement,  I 
know,  but  I  think  one  would  have  to  look  a  little  more 
at  it  before  one  talked  on  those  lines. 

638.  Although  you  consider  he  is  reliable  you  think 
he  may  be  mistaken  about  that  ? — Yes. 

639.  You  would  rather  expect  to  find  he  was  mis- 
taken ? — Undoubtedly  ;  we  have  heard  that  before,  that 
there  was  no  sleeping  sickness  in  Southern  Rhodesia 
and  North-Western  Rhodesia  imtil  a  European  got  it, 
and  then  they  began  to  look  and  they  found  it. 

640.  I  rather  think  Dr.  Taute  is  sj)eaking  of  a 
somewhat  circumscribed  area  in  his  statement  ? — I 
suppose  he  is. 

641.  The  sort  of  area  in  which  he  could  make 
extensive  examinations  himself? — Yes. 

642.  I  think  you  told  the  Committee  just  now,  did 
you  not,  that  you  could  diagnose  the  trypanosome 
capalile  of  causing  the  rhodesiense  disease  from  the 
morphological  characteristics  of  that  trypanosome  ? — I 
could  distinguish  it  from  certain  of  the  other  trypano- 
sonies— yes. 

643.  As  you  are  aware.  Dr.  Taute  claims  that,  as 
the  result  of  his  recent  experiments  on  himself,  in 
which  he  got  infected  tsetse-flies  to  bite  him  and  also 
injected  infected  blood,  seeing  that  he  did  not  get  the 
disease,  no  one  is  entitled  merely  on  morphological 
characteristics,  on  finding  a  trypanosome  in  the  blood 
of  an  animal,  to  say,  "  That  is  the  trypanosome  which 
causes  the  T?'7/pawosoma  rhodesiense  dAsea^se  in  man"; 
do  you  agree  with  that  ? — No,  I  do  not ;  all  Taute 
proved  was  that  a  single  healthy  human  being  is  able 
to  withstand  infection  from  this  particular  trypano- 
some. 

,  644.  But  he  proved  that  in  his  particular  case,  and 
you  do  not  admit  that  he  proved  any  more  ? — Cer- 
tainly not ;  if  he  had  inoculated  100  human  beings 
the  result  would  have  been  very  difl'erent. 

645.  That  is  only  your  opinion  ? — Yes,  but  I  quote 
Lanfranchi's  case. 

646.  In  Italy  ?— Yes. 

647.  The  trypanosome  with  which  you  have  been 
working  in  the  Luangwa  Valley  and  the  trypanosome 
with  which  Sir  David  Bruce  has  been  working  in 
Nyasaland  are,  I  think,  admitted  to  be  the  same  ? 
—Yes. 

648.  Sir  David  Bruce  told  the  Committee  the  other 
day  that  he  regarded  the  danger  of  human  sleeping 
sickness  spreading  in  Nyasaland  as  negligible ;  would 
you  say  the  same  with  regard  to  the  dangtT  of  human 
sleeping  sickness  spreading  in  the  Luangwa  Valley  ? — 
No, I  should  not  certainly;  nobody  could  possibly  be 
certain ;  it  is  merely  conjectui-e.  I  do  not  know  and  I 
do  not  think  anybody  else  knows. 

649.  If  it  is  negligible  in  Nyasaland  but  not 
negligible  in  the  Luangwa  Valley  there  is  a  serious 
discrepancy  ? — There  is.  certainly. 

650.  Anyway,  that  is  your  opinion  ? — I  have  no 
opinion  on  the  subject ;  I  do  not  know. 

651.  You  would  not  say  that  the  danger  was 
negligible  ? — No. 

652.  Sir  David  Bruce  said  that  it  was  as  regards 
Nyasaland.  I  think  you  said  it  was  increasing  or  had 
increased,  did  you  not  ? — It  has  increased  undoubtedly 
in  the  Luangwa  Valley  since  we  have  records. 

653.  Ai'e  you  aware  that  in  saying  that  you  are 
at  issue  with  Dr.  May,  the  Principal  Medical  Ofiicer  of 
Northern  Rhodesia,  who  says  that  it  is  not  increasing  ? — 
One  must  be  guided  by  the  facts ;  I  am  not  responsible 
for  Dr.  May's  opinion  or  Sir  David  Bruce's. 

654.  You  know  that  Dr.  May  says  it  is  not  in- 
creasing?— The  main  road  from  Fort  Jameson  to 
North-Eastem  Rhodesia  used  to  run  across  the 
Luangwa  Valley  through  Nawalia.  Every  week  Em-o- 
pean  officials  and  traders  travelled  from  Fort  Jameson, 
the  main  place  of  entry,  into  Northern  Rhodesia  across 
the  valley  and  on  to  the  plateau,  and  yet  in  spite  of 
that  there  is  not  a  single  case  of  sleeping  sickness  on 
record  imtil  1909,  in  spite  of  the  fact  that  all  these 
peo^^le  went  through. 

655.  How  many  years  are  you  speaking  of  luitil 
1909  ?— Up  till  1909.  Dr.  Prentice  says  that  between 
1894  and  1897  he  knew  botli  the  Domira  Bay  district 
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and  the  Nawalia  district,  and  there  was  no  tset.se-fly 
there  at  all.  Tliat  statement  is  supported  hy  the  state- 
ment  of  many  other  Government  officials  witli  whom 
I  have  spoken,  District  Residents  stationed  at  Nawalia, 
and  there  is  no  donbt  in  my  mind  that  there  was 
very  little  fly  in  the  Liiangwa  Valley  until,  say,  liM.)6 
or  1007.  Therefore  I  am  convinced  that  there  is  more 
trypanosome  disease  in  that  part  of  Africa  now  than 
there  has  ever  been  liefore  since  1894. 

656.  I  do  not  think  that  is  quite  what  I  wanted 
to  elicit  or  quite  the  point  Dr.  May  has  alluded  to ; 
I  think  what  Dr.  May  meant  is,  that  since  attention 
has  been  directed  to  human  sleeping  sickness  within 
the  last  three  or  four  years  the  disease  has  not 
increased  but  rather  decreased.  Do  you  agree  to 
that  ? — I  should  like  to  have  Dr.  May's  figures. 

657.  But  you  are  not  prepared  to  agree  to  that 
off  hand  ? — No,  I  am  not. 

6.58.  I  take  it  yoxi  think  in  Northern  Rhodesia 
human  sleeping  sickness  is  a  new  disease,  in  the  sense 
that  it  did  not  occur  where  it  now  occurs  19  or 
or  20  years  ago  ? — It  did  not  occur  in  the  neighbour- 
hood of  Nawalia  19  or  20  years  ago  because  there  was 
no  fly  there.  If  you  mean  a  new  disease  in  that  sense 
of  the  woi'd — yes. 

659.  Do  you  think  it  is  a  new  disease  in  every 
other  sense  ?  Do  you  think  that  the  disease  was 
never  in  Northern  Rhodesia  before  1894  P — I  do  not 
know  ;  we  have  no  record. 

660.  Do  you  think  it  is  a  new  disease  in  Southern 
Rhodesia  ? — I  do  not  know  ;  I  cannot  answer  that 
question. 

661.  You  have  no  evidence  ? — No  ;  it  was  discovered 
for  the  first  time  last  year.  In  other  words,  it  is 
discovered  when  a  European  becomes  infected.  That 
has  happened  time  and  again.  A  European  becomes 
infected,  and  then  people  look  and  find  it. 

662.  You  would  admit  that  that  is  no  proof  that 
the  disease  did  not  exist  there  before  ?  —  Not  the 
slightest ;  probably  it  did  exist  before. 

663.  (Pfofessor  Newstead.)  1  have  a  question  I 
should  like  to  ask  Dr.  Yorke.  and  that  is,  if  he  can 
tell  me  what  is  the  nature  of  the  vegetation  which 
forms  the  borderland,  so  to  speak,  between  the 
fly-infested  area  and  the  tiy-£ree  area  in  the  region 
or  district  which  he  has  referred  to  on  a  previous 
occasion  ? — The  Sebimgwe  district 

664.  Yes? — This  is  Dr.  Stohr"s  report;  he  says. 
"  You  camiot  diiferentiate  ;  we  have  found  it  impossible 
"  to  coiTelate  the  lioimdary  of  the  fly  area  with  any 
"  physical  feature." 

665.  That  is  to  say,  there  is  no  open  country 
immediately  outside  the  fly  area  ? — That  is  so.  "  The 
"  characteristic  featiire  of  the  coimtry  is  that  the  bush 
"  is  small  or  medium  size  without  undergrowth ;  trees 
"  generally  are  thinly  scattered."' 

666.  Were  those  particular  localities  or  pupal 
habitats  which  were  found  by  jou  and  yoiu-  entomo- 
logist widely  separated  or  did  they  occur  within  a  short 
range  of  each  other  over  a  small  area  ? — We  found 
several  within  a  few  square  yards ;  we  found  them  in 
an  old  stump,  and  going  another  six  yards  we  found 
them  in  another  stump.  There  were  several  close 
together. 

667.  In  such  places  about  what  would  be  the 
average  niimljer  of  flies  present  on  you  or  your 
assistants  ? — They  varied  at  different  places. 

668.  To  take  it  from  another  aspect  in  the 
particular  district  where  the  pupa?  were,  did  you  find 
the  flies  swarming  about  as  bees  would  swarm  romid  a 
hive  or  had  you  just  two  or  three  on  your  backs  ? — 
Two  or  three  ;  I  think  the  most  numerous  were  at  the 
place  where  Dr.  Livingstone  died,  and  there  I  counted 
as  many  as  12  or  14  or  20  on  the  backs  of  the  natives. 

669.  Were  you  stationary  or  moving  ? — We  were 
trekking. 

670.  {Dr.  Balfour.)  Do  you  think  the  methods  of 
blood  examination  you  and  Dr.  Kinghorn  can-ied  out 
with  blood  smears  and  so  on,  amply  sufficient  to  give 
you  all  the  iixformation  required  to  enalile  you  to  form 
the  opinion  you  have  formed  ? — I  do  not  quite  grasp 
that  question. 


671.  1  might  exjilain  it  in  this  way.  You  are 
aware  of  what  is  kncjwii  as  cryptic  trypanosomiasis  in 
animals  ? — Yes. 

672.  In  Eiu-opean  and  American  cattle  trypaiio- 
somes  have  been  found,  but  only  after  culture  and  not 
liy  the  ordinary  methods  ? — Yes. 

673.  Do  you  think  it  would  be  aiiy  advantage  to 
carry  out  cultiu'al  methods,  provided  they  could  be 
carried  out  in  places  like  Nyasaland  and  Rhodesia  ? 
— With  regard  to  the  human  blood? 

674.  Not  only  that,  but  with  i-egard  to  the  blood  of 
animals? — We  need  not  so  test  in  the  case  of  human 
l:>l(jod  and  animals  infected  with  pathogenic 'tryjia no- 
somes  ;  the  liest  way  of  culture  you  have  is  to  inoc  ulate 
a  susceptible  animal,  and  that  is  what  we  did. 

675.  You  think  that  was  sufficient  in  examining  the 
blood  of  small  animals  ? — Undoubtedly  the  most 
satisfactory  method  of  finding  out  was  to  inoculate  a 
monkey  or  some  other  susceptible  animal. 

676.  YoxL  do  not  think  you  would  find  further 
evidence  from  ciiltural  work  ?  You  might  get  a 
monkey  immune  from  inoculation  by  your  trypano- 
some as  Taute  was  immune  ;  you  might  get  'evidence 
from  cultivating  the  Vjlood  that  trypanosomes  were 
present  in  the  circulation  not  appearing  by  ordinal^ 
methods  but  discoverable  by  culture  ? — ^I  cannot  think 
that  is  likely ;  all  those  cryptic  trypanosomes  ai'e  non- 
pathogenic as  far  as  we  know. 

677.  I  gather  you  do  not  think  there  is  any 
evidence  of  hereditary  infection  in  the  fly  whether 
palpalis  or  morsitans  ? — No,  I  have  seen  no  evidence. 

678.  Do  you  think  it  has  been  STifficiently  looked 
for  ? — Yes,  proljably  it  has. 

679.  I  suppose  there  is  no  evidence  of  sexual  trans- 
mission with  TryiMinosoma  rhodcuiense  ?  There  may 
possibly  have  been  cases,  as  Koch  suggested,  where 
Trypanosoma  gamhiense  was  transmitted  by  sexual  inter- 
course ;  have  you  any  evidence  that,  such  a  mode  of 
transmission  occurs  in  the  case  of  Trypanosoma  rliodc- 
siense  ? — No  evidence  at  all. 

680.  [Sir  William  Lcislimaa.)  With  regard  to  the 
Sebuugwe  fly-area,  you  have  told  us  that  you  had  no 
-^  ersonal  knowledge  of  its  limits  P — No. 

681.  From  whom  has  that  knowledge  come  ? — 
From  reports. 

682.  How  long  is  it  since  it  has  been  recognised 
as  an  isolated  fly  belt — how  far  back  ? — I  do  not  know, 
really ;  I  think  probably  a  considerable  number  of 
years  as  an  isolated  fly  belt. 

683.  Are  those  fly  belts  from  yoiir  general  know- 
ledge of  them  fairly  stable  ?  Does  the  fly  remain 
there  pretty  permanently  within  somewhat  circum- 
scribed limits,  or  do  they  tend  to  exi>and  and  migrate  ? 
— That  is  a  question  on  which  I  have  no  personal 
experience,  but  one  judges  from  what  one  hears,  and 
they  tend  to  expand.  For_  instance,  in  North-Eastern 
Rhodesia  there  is  not  the  slightest  doubt  that  the 
amount  of  the  fly  has  increased  and  spread  enormously 
out  of  all  proportion  in  the  last  15  yeai's. 

684.  So  that  it  is  conceiva-ble  that  this  isolated  fly 
belt  might  in  the  middle  of  our  exiieriment  expand 
widely  and  cease  to  l>e  an  isolated  belt  ? — I  think  that 
is  hardly  likely  to  happen  in  the  course  of  four  years  ; 
I  hope  not. 

685.  With  regard  to  the  very  intei'esting  experi- 
ments about  the  effect  of  tempei'ature  on  the  inf  ectivity 
of  your  flies,  did  you  at  any  time  find  a  series  of  flies 
non-infective,  say,  on  the  Plateau  ? — Yes. 

686.  But  sulisequently  you  foimd  that  infec- 
tivity  appeared  in  the  same  flies  ? — We  did,  practically. 
We  used  about  700  flies  on  the  Plateau,  and  none  of 
them  became  infective ;  Init,  of  course,  a  number  of 
them  became  infected,  that  is  to  say.  trypanosomes 
got  a  hold  in  the  intestine  but  they  did  not  become 
infective  until  one  put  them  into  an  incubatoi'  at  about 
85°  Fahi-enheit,  and  then  within  about  60  or  70  days,  and 
over  80  days  in  one  case,  the  flies  became  infective. 

687.  You  think  that  is  the  limit  you  have  estab- 
lished ? — No. 

688.  You  think  it  is  possible  they  might  remain 
with  the  possibility  of  further  infectivity,  if  the  tem- 
peratnre  suited  them,  longer  than  80  days? — As  long 
as  they  lived,  I  think. 
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689.  You  are  familiar  with  Captain  Fry's  and  some 
others'  woi-lc  on  "  granule  shedding  "  ? — Yes. 

69('.  Have  you  any  personal  opinions  on  that 
matter  ? — No,  I  have  no  opinion  at  all. 

691.  You  said  you  thought  in  the  fly  there  was  a 
sexual  method  of  multiplication.  What  makes  you 
think  that  ?  Did  you  distinguish  the  male  and  female 
form  ? — No  ;  what  I  meant  really  was  that  the  try- 
])anosomes  undergo  a  very  distinct  metamorphosis. 
They  become  non-infective  ;  they  alter  in  shape  ;  they 
undergo  a  metamorphosis  which  is  not  seen  in  mam- 
malian blood.  They  become  imrecognisable  ;  you  can- 
not distinguish  one  species  from  another  by  examining 
the  morphology  in  the  fly.  They  l^ecome  non-infective 
for  various  periods.  I  do  not  say  anything  further. 
I  do  not  say  they  split  up  into  male  aiid  female  forms. 

692.  I  misunderstood  you,  then  ;  I  understood  you 
to  say  there  was  a  sexual  process  ? — I  was  referring 
more  to  what  some  people  call  it. 

G93.  That  is  not  your  personal  view  ? — I  do  not 
know  at  all  ;  they  imdergo  an  extraordinary  meta- 
morphosis, and  that  is  as  much  as  I  would  say. 

694.  {Mr.  Buxton.)  Might  T  ask  you  first  a 
question  or  two  about  this  proposed  experiment  in 
this  area?  It  is  a  very  large  area.  Do  you  really 
think  you  could,  within  a  leasonable  time,  kill  out  all 
these  species  ? — It  is  a  question  of  money,  of  course, 
really. 

695.  Is  it  only  a  question  of  money  ?  Is  it  not 
the  case  that  when  once  wild  animals  have  been  shot 
at  and  feel  they  are  in  constant  danger,  they  become 
exceedingly  cunning,  as,  for  instance,  they  oidy  get 
their  food  in  the  night,  and  so  on  ?  Would  not  that 
be  a  very  great  diflSculty  after  the  first  few  weeks  ? — 
I  think  they  would  probably  go. 

696.  Assuming  they  are  driven  out  of  this  very 
large  area,  is  not  the  homing  instinct  very  strong  in 
wld  aiiimals ;  will  not  they  return  ? — They  will  not 
return  if  there  is  shooting  going  on.  If  shooting 
drives  them  out  it  will  keep  them  away. 

697.  In  an  area  of  that  size  you  would  want  a  very 
large  number  of  skilled  riflemen  to  keep  them  clear, 
would  you  uot.P — I  do  not  think  it  makes  much 
difference  whether  they  happen  to  be  particularly 
good  shots ;  the  animals  would  be  frightened  and  I 
think  that  would  be  the  main  thing.  One  would  shoot 
a  considerable  mnnber. 

698.  Assuming  that  this  is  i^he  case,  I  only  want  to 
point  out  what  struck  me  as  practical  difficulties.  If 
you  did  for  a  time  so  fi'ighten  animals  that  they  left, 
would  they  not  tend  to  return  as  their  fear  subsided  ? 
— Then  they  must  be  met  by  fresh  shooting. 

699.  I  should  like  to  ask  you  this  :  Do  you  hold  all 
the  big  game  (you  use  the  expressions  ''  big  game  "  or 
"  wild  animals,"  which  are  rather  wide  expressions) 
equally  guilty  ? — No,  we  find  some  more  heavily  infected 
than  others — some  antelope  are  more  heavily  infected 
than  other  antelope. 

700.  But  you  did  not  exclude  any,  in  point  of  fact, 
if  there  was  contamination.' — No.  Take  elephant,  it 
would  be  impossible  to  say. 

701.  Can  you  say  from  your  own  exj)erience  and 
knowledge  that  every  species  you  might  include  in  the 
title  of  big  game  is  liable  to  have  the  typanosome  in 
its  blood  ? — I  caiuiot  say ;  I  do  not  know.  We  know 
a  good  many  sjjecies  can  harbour  it. 

702.  You  say  that  if  man  is  immune  he  would  not 
be  a  resei"voir  ? — No,  he  would  not. 

703.  I  am  very  anxious  not  to  misrepresent  you  ; 
Do  you  wish  to  qualify  that  in  any  Avay? — I  do  not 
qualify  that  statement ;  if  man  is  immune  he  cannot 
become  infected  with  the  trypanosomes.  You  mean 
can  he  he  tolerant  of  the  disease  ? 

704.  In  the  same  sense  as  wild  animals  ? — No,  I  say 
he  is  not  likely  to  be  a  resei"vou-  in  the  same  sense  as 
wild  animals. 

70.5.  Assuming  he  may  be  infected  with  the  try- 
panosome  and  yet  not  get  the  disease  ? — One  has  no 
gi'oimd  for  assuming  any  such  thing. 

706.  How  do  you  account  for  the  fact  that  thei'e 
are  circumstances  present  which  would  seem  to  point 
to  the  probability  of  a  tremendous  outbreak  of  disease  ? 
You  told  us  you  have  seen  14  or  15  of  the  fly  feeding 


on  the  back  of  a  native,  and  I  suppose  you  might  have 
a  fresh  set  of  flies  every  five  miniites  or  every  two 
minutes.  That  points  to  a  very  large  numlier  of  flies 
biting  the  natives  ? — Yes. 

707.  A  proportion  of  those  were  assumed  to  be 
infected  flies  ? — Yes. 

708.  Does  not  this  widespread  number  of  flies  and 
the  fairly  numerou.s  population  point  to  the  probability 
of  something  like  the  catastrophe  in  Uganda  ? — No, 
I  do  not  think  so ;  it  may ;  I  do  not  know  at  all. 
You  mean  whether  or  not  in  the  futiu-e  we  will  have  an 
epidemic  comparable  to  that  in  Uganda  ? 

709.  Is  it  not  surprising  that  we  have  not  already 
had  such  an  epidemic  On  your  premises  are  not  all 
these  conditions  for  a  great  epidemic  present  P — So 
far  as  I  know,  yes ;  but  what  we  do  not  know  is,  how 
resistant  man  is  to  the  infection — that  is,  how  difficult 
it  is  to  infect  him. 

710.  It  does  not  surprise  you  that  thei'e  has  not 
lieen  a  great  epidemic  so  far  ? — We  do  not  know  how 
long  this  condition  of  affairs  has  existed. 

711.  You  say,  in  your  opinion,  the  disease  is  a  new 
one  ? — No  ;  it  is  new  in  the  sense  that  the  fly  has  only 
comparatively  recently  become  so  numerous  in  these 
localities.  As  I  tried  to  point  out  before,  at  Nawalia, 
in  1905,  there  was  practically  no  fly;  there  was  so 
little  fly  that  the  Government  official  was  able  to  keep 
a  large  herd  of  cattle.  At  the  present  time  the  fly  is 
so  thick  that  there  is  not  a  single  domestic  animal 
alive  in  the  valley  between  Foi-t  Jameson  and  the 
moimtains  on  the  otlier  side.  All  the  domestic  stock 
is  dead.  What  will  happen  to  man  I  do  not  know, 
and  I  do  not  think  anyl:>ody  else  knows.  That,  I  think, 
places  the  matter  in  a  nutshell. 

712.  You  do  not  think  that  a  human  being  can  be 
immune  from  the  disease,  or,  if  he  is  immune,  that  he 
can  ])e  a  reservoir  ?  I  do  not  quite  follow  that. — I  do 
not  think  that  a  hiiman  being  can  harbour  the  trypano- 
some  for  long  periods  of  time  without  exhibiting  signs 
of  the  diseasci 

713.  In  the  same  way  that  an  antelope  does  ? — 
That  is  so. 

714.  (Dr.  Bar/slia we.)  I  have  only  one  point  to  put. 
You  referred  just  now  to  Lanfranchi  having  infected 
himself  in  Italy,  and  you  gave  that  as  an  instance  of 
the  infection  of  a  man  with  nagana  ;  are  you  sure 
it  was  nagana  ? — I  do  not  know  ;  I  was  (pioting 
Castellani. 

715.  The  reason  I  asked  was  that,  as  far  as  my 
recollection  goes,  Professor  Mesnil,  in  connnenting  on 
the  case,  said  he  was  not  sure  what  it  was  ;  that  it 
might  have  been  gainbiense,  but  he  proposed  to  make 
experiments  to  find  out  what  it  was  ? — I  simply  quoted 
Castellani ;  I  know  nothing  about  it. 

716.  (Mr.  Head.)  I  think  that  there  is  one  thing 
Avhich  this  Committee  ought  to  liave  before  it  and  that 
is  the  position  with  regard  to  sleeping  sickness  in  each 
of  these  colonial  possessions  of  ours.  We  have  heard 
from  Sir  David  Bru.ce  that  in  five  or  six  years  130  cases 
have  been  discovered  in  Nyasaland  out  of  a  total 
population  of  a  million,  and  that  only  gives  an  insig- 
nificant mortality  per  annum  of  one  per  50,000,  or 
something  of  that  kind? — Yes. 

717.  In  North-Eastem  Rhodesia,  I  believe  that  the 
danger  spot  is  the  Luangwa  Valley  ? — Yes,  that  is  one 
of  them. 

718.  That  is  where  the  question  is  most  serious  ? — ■ 
Yes. 

719.  The  population  there  is  aljout  120,000,  and 
making  a  liberal  allowance  for  cases  which  have  been 
overlooked  and  trebling  those  that  have  already  been 
discovered,  it  api^ears  that  the  mortality  works  out  at 
•54  per  1,000?— Yes. 

720.  You  would  not  call  that  a  serious  state  of 
things  ? — At  present,  no. 

721.  I  imagine  that  death  from  malaria  is  probably 
a  hundred  or  a  thousand  times  as  great  as  that  ? — Yes. 

722.  Here  is  one  point  which  is  probably  within 
your  knowledge.  Yow  were  working  with  Dr.  King- 
horn  ? — Yes. 

723.  There  is  a  statement  made  here  in  a  letter 
from  Dr.  May.  "In  the  same  area"  (the  Luangwa 
proclaimed  area)  "  a  recent  examination  of  91  percent. 
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"  of  the  censused  population  l>y  Dr.  Kinghoni  resulte^d 
"  in  the  discovery  of  two  cases  of  the  disease  "  ? — Yes. 

724.  "  This  identical  district  examined  at  periods 
"  varying  from  18  to  24  months  had  previously  resulted 
'•  in  the  discovery  of  eight  cases."  Do  you  bear  that 
out  F — Yes ;  it  is  a  trifling  thing  at  present  as  far  as 
man  is  concerned,  but  as  far  as  domestic  stock  is 
con<!ei'ned,  it  is  very  serious  indeed.  As  far  as  man  is 
concerned  it  is  a  more  or  less  trifling  tiling,  but  I 
would  not  take  the  I'esponsil.iility  of  saying  that  it  is 
going  to  remain  in  the  present  state. 

725.  At  any  rate  Dr.  May,  who  was  there  a 
considerable  time,  evidently  does  not  think  tlie  disease 
as  a.  mattei-  of  fact  has  spread  ;  in  fact  he  states  that 
it  is  diminishing  ? — Yes.  Dr.  May  ol>tained  his 
information  from  Kinghorn  and  myself. 

726.  You  rule  out  tlie  human  Iteing  and  domestic 
animals  as  possdjle  reservoirs  ? — Yes,  for  the  reasons  I 
have  given ;  of  course  they  are  possible  reservoirs,  Init 
they  are  like  a  drop  in  the  ocean. 

727.  I  have  here  a  published  paper  from  whicli  I 
would  like  to  read  an  extract — the  medical  report  of 
Nyasalaud.  "  I  think  it  will  be  found  that  natives 
"  tra.velling  spread  fly,  and  I  also  believe  that  fly  has 
'•  adapted  itself  to  new  conditions  and  leained  to  make 
"  Tise  of  man  as  its  oi'dinary  food  where  game  used  to 
'■  supply  its  needs";  if  you  got  rid  of  the  game  is 
there  a  possibility  of  tlie  fly  turning  its  attention  to 
man?  The  writer  of  this  report  evidently  thinks  so  ? 
— I  do  not  think  it  will  turn  its  attention  to  man  more 
than  it  does  at  the  present  time  ;  if  a  man  goes  into 
the  busli  he  is  bitten  as  often  as  the  fly  can  do  so. 

728.  With  regard  to  domestic  animals,  here  is  a 
paper  from  one  of  the  West  African  medical  doctors  : 
•■  The  tsetse-fly  naturally  follows  its  means  of  subsist- 
'•  ence.  and  though  with  the  game  the  fly  may  be 
"  driven  away,  it  is  possil^le  tliat  it  may  in  numliers 
'•  be  forced  into  closer  intimacy  with  domestic  animals. 
"  which  might  thus  in  greater  projjortioii  Ijecome  the 

natural  reservoir  at  present  aiforded  chiefly  by  wild 
"  animals.  It  is  already  known  tliat  cattle  can,  and 
'■  do,  serve  as  a  reservoir  of  pathogenic  trypanosomes 
"  in  the  same  way  as  antelopes.  Sheep  and  goats 
'•  are  also  susceptible  to  most  known  trypanosomes, 
"  suifering  but  mildly  and  l:)etraying  liut  few  symp- 
'•  toms  "  ;  that  is  evidently  a  man  who  does  not  think 
the  same  as  you  do,  Init  the  conditions  may  be  ditferent  ? 
— They  are  (juite  different. 

729.  There  is  just  another  point.  I  assume  for  the 
moment  that  you  are  able  to  kill  off  on  a  very  big  scale 
these  larger  game,  but  is  there  not  some  risk  that  in 
doing  that  you  may  ujiset  in  some  way  the  balance  of 
nature  ?  We  know  that  strange  things  have  liaj^pened  in 
the  West  Indies  and  Australia  and  other  places.  I  am 
not  a  naturalist,  and  I  daresay  some  other  peojjle  will  be 
able  to  suggest  more  ingenious  (questions,  but  I  take  it 
for  granted  that  any  given  area  in  Africa  can  only  main- 
tain a  certain  num.lier  of  game,  and  that  if  you  kill  out 
certain  species  the  species  left  would  tend  to  multiply  ; 
is  that  a  fair  assumption  to  make  ?  Assuming  foi-  the 
moment  that  it  is  possible  to  kill  ott'  these  antelope 
and  the  elephant  and  the  rhinos,  and  so  on,  you  are  left 
then  simply  with  the  ground  game  an<l  these  animals 
intermediate  between  the  ground  and  the  l;>ig  game 
like  the  duiker.  I  should  think  it  was  almost  iinpos- 
silile  from  the  little  I  have  seen  of  Africa  to  kill 
oif  the  duiker  over  any  extended  area.  Is  it  iKjt 
possible,  having  killed  ofl:  the  big  game,  that  the 
duiker  might  increase  tremendously — we  know  it  is  a 
most  destructive  animal — and  might  not  this  great 
increase  of  duiker  seriously  aft'ect-  the  native  planta- 
tions, so  that  their  last  state  might  be  worse  than  their 
first.  I  speak  with  some  knowledge  of  the  country 
round  Naii'obi,  which  is  the  capital  of  East  Africa,  and 
quite  close  to  the  official  quarters  there  is  grass  7  or 


8  inches  high,  and  the  duiker  al)ouiid  there;  they  come 
into  the  gardens  although  you  never  see  them  in  the 
(jrdinary  way,  and  if  they  can  flourish  so  near  to  human 
habitation,  what  must  he  the  result  in  the  vast  tracts 
of  country  outside  the  inhabited  places  ? — I  think  it 
would  take  a  great  many  duiker  to  do  as  much  damage 
as  a  very  few  elephant.  I  have  seen  two  or  three 
elephants  destroy  a  whole  range  of  native  gardens  in  a 
night.  What  is  to  hapjieii  as  a  result  of  the  experiment, 
I  do  not  know. 

730-1.  Is  an  experiment  carried  out  over  a  limited 
area  any  guide  to  what  miglit  happen  in  the  case  of 
game  destructi(jn  over  a  whole  pi-otectorate  ?  1  gather 
from  your  evidence  that  you  want  to  exterminate  the 
game  right  and  left  ? — I  want  them  to  shoot  game  in 
the  neighljourhooil  of  human  habitations  in  fly  areas 
to  clear  them  away  from  the  villages  in  fly  areas. 

732.  Will  not  they  come  Ijack  again  ? — No,  not  if 
the  natives  are  constantly  shooting  them. 

733.  You  pi'opose  to  arm  the  natives  ? — Yes,  cer- 
tainly. 

734.  That  opens  up  a  very  serious  question  of 
jiolicy.  You  come  up  against  the  General  Act  of  the 
Brussels  Conference  there.  In  Nyasalaud  we  have 
some  200  to  300  armed  men  to  keep  the  peace  over  an 
area  of  about  4(J,0(.)0  square  miles,  and  if  j'ou  arm  your 
natives  you  do  iKjt  know  wliai  you  are  letting  yoiu-self 
in  for.  I  assume  that  you  intend  to  arm  them  with 
arms  of  precision  ? — Yes,  of  old  patterns,  certainly. 

73ri.  That  is  forbidden  uiidei-  the  General  Act  of 
the  Brussels  Conference.  All  the  signatories  to  the 
Act  definitely  undei'took  to  keep  arms  of  precision  out 
of  the  hands  of  tlie  natives,  and  very  rightly  too.  You 
would  have  very  much  worse  things  than  this  sleeping- 
sickness  ;  you  would  have  inter-ti-ibal  fighting  and  the 
whole  administration  put  in  danger. — Not  only  does 
the  administratimi  prevent  the  natives  killing  game 
hy  the  use  of  firearms,  but  they  refuse  to  let  the 
natives  harass  the  larger  game  in  any  way.  They  are 
not  allowed  to  dig  pits  or  to  kill  a  large  antelope  at  all. 
They  are  only  allowed  to  kill  a  duiker. 

73G.  Are  you  in  favour  of  pushing  the  entomo- 
logical side  of  the  investigation  ? — Certainly. 

737.  Have  you  had  any  experience  of  the  effect  of 
clearing  in  the  neighbourhood  of  villages  in  the  way  of 
reducing  the  fly  y — We  cleared  out  round  oar  camps 
and  we  lived  I'ight  in  the  centre  of  the  fly  areri,  and  in 
that  way  we  found  comjjaratively  few  fly  came  in. 
When  the  natives  came  into  the  camp  they  bi-ought  a, 
few  with  them. 

738.  That  might  be  a  practical  suggestion? — Un- 
doubtedly. 

739.  I  I'ead  in  a  recent  medic;il  repcirt  from  Nyasa- 
laud by  the  Principal  Medical  Officer  that  in  the  endemic 
area  of  the  Dowa  sul;)-district :  "  The  clearings  which 
•'  have  recently  been  made  around  villages  in  the  area 
'•  have  been  attended  with  the  best  results.  Dr.  Conran 
••  in  his  recent  report  stating  that  the  cutting-down 
'■  of  bush  and  scrub,  and  the  lopping  of  branches  of 
'■  overhanging  trees,  had  produced  a  very  appi-eciable 
••  diminution  in  the  number  of  flies  from  the  immediate 
"  neighl)ourh()od  of  tliese  villages  "'  ? — Yes. 

740.  {LlKtlrihii  11 .}  One  (piestitm  only.  We  can 
gather  from  your  evidence  that  you  i-ecommend, 
under  some  circumstances,  a  very  large  destruction 
of  game.  Is  your  recommendation  gi'ouniled  on  the 
necessity  of  preventing  the  spread  of  disease  in  man 
or  the  spread  of  disease  in  cattle  ? — Both. 

741.  As  regards  man,  looking  to  the  pro))ai:ily 
endemic  character  of  the  disease  in  Nyasalaud  and 
Rhodesia,  considering  that  it  is  of  a  practically  sta- 
tionary character,  and  comj^aring  it  with  other  diseases 
in  that  country,  in  youi-  opinion  is  the  measure  which 
you  advocate  urgent  ? — Yes,  I  say  it  is. 
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Present  ; 


The  Right  Hon.  The  EARL  OF  DESART,  P.O.,  K.C.B.  (Chairman). 


Mr.  E.  E.  Austen. 

Dr.  A.  G.  Bagshawe. 

Dr.  Andrew  Balfour,  C.M.G. 

Sir  John  Rose  Bradford,  K.C.M.G. 

Mr.  E.  North  Buxton. 

Sir  Mackenzie  Chalmers.  K.C.B. ,  C.S.I. 

Colonel  Sir  W.  B.  Leishman,  F.R.S. 

Sir  Edmund  G.  Loder,  Bart. 


Dr.  C.  J.  Martin,  F.R.S. 

Dr.  P.  Chalmers  Mitchell,  F.R.S. 

Professor  R.  Newstead,  F.R.S. 

Mr.  H.  J.  Read.  C.M.G. 

The  Hon.  L.  Walter  Rothschild,  F.R.S. 

Sir  Stewart  Stockman. 

The  Most  Hon.  The  Marquess  of  Winchester. 
Mr.  A.  C.  C.  Parkinson  (Secretary). 


Mr.  Ll.  E.  W.  Bevan,  m.r.c.v.s.,  called  in  and  examined. 


742.  (Chairman.)  Ton  are  a  bacteriologist  with 
considerable  African  experience,  I  understand  ? — Yes. 

743.  You  were  good  enough  to  wi-ite  a  letter  upon 
the  subject  before  us  some  time  ago  and  it  has  been 
furnished  to  us  for  our  assistance.  You  tell  us  a  good 
deal  there  about  which  other  peojDle  better  qualified 
than  I  am  will  ask  you.  I  have  not  many  questions, 
but  there  are  two  or  three  things  that  T  would  like  to 
have  your  opinion  about.  Do  you  know  Nyasaland  as 
well  as  Rhodesia  ? — No,  only  Southern  Rhodesia. 

744.  From  inquiries  with  regard  to  the  condition 
of  things  there,  and  deductions  made,  do  you  think 
that  the  disease  has  probably  been  endemic  there  for 
some  time  ? — I  cannot  say. 

745.  How  does  it  compare  in  the  case  of  man  with 
regard  to  moi-tality  with  other  tropical  diseases  having 
regard  to  jDresent  conditions  ? — From  the  reports  of 
Dr.  May  and  Dr.  Fleming,  I  think  the  mortality  is  very 
low,  as  compared  with  that  from  sleeping  sickness  in 
other  parts  of  the  Continent. 

746.  In  yoiu"  experience,  has  it  ever  had  anything 
of  an  epidemic  character  in  that  coimtry  ? — No. 

747.  Have  you  ever  considered  what,  if  any,  condi- 
tions might  arise,  or  be  likely  to  arise,  which  could 
produce  an  epidemic  of  the  disease  ? — According  to 
the  findings  of  Kinghorn  and  Yorke,  I  think  that  all 
the  conditions  are  there  which  are  favourable  to  an 
epidemic,  if  their  deductions  are  correct. 

748.  But  there  is  no  epidemic  ? — ^No,  there  is  no 
epidemic. 

749.  And  there  has  not  been  for,  ''t  any  rate,  a  veiy 
long  time  ? — Not  as  far  as  we  know. 

750.  Would  it  be  possible,  or  probable,  that  the 
majority  of  natives  who  have  always  lived  in  that 
coimtry  have  become  immune  (that  is  one  view)  or 
tolerant  of  the  trypanosomes.  You  know  what  I  mean 
by  that  ?— Yes. 

751.  Is  it  possible  ? — It  is  possible  in  the  same  way 
that  native  cattle  have  distinct  resistance  to  local 
trypanosomes,  but  I  do  not  think  it  is  probable  in  this 
case, 

752.  Do  I  vmderstand  from  that  answer  that  there 
is  more  than  one  breed  of  cattle  or  that  there  are 
many  breeds  of  cattle  in  which  a  large  pioportion  are 
resistant  to  the  trypanosome  ? — It  is  not  quite  that, 
my  lord,  but  we  find  that  cattle  brought  doAvn  from 
Central  Africa,  and  to  some  extent  our  Mashona  cattle, 
show  far  greater  i-esistance  to  infection  with  local 
trypanosomes  than  cattle  which  have  been  "  bred  up  " 
in  the  country. 

753.  Can  you  say  from  experiment  on  those  cattle 
whether  the  trypanosome  dies  in  the  blood  or  whethei' 
it  remains  in  the  blood  without  causing  a  deleterious 
eifect? — I  do  not  think  it  dies.  I  think  it  is  still  there 
in  a  latent  condition,  just  in  the  same  way  that  piro- 
plasms  are  present  and  can  always  be  obtained. 


754.  Following  up  what  I  asked  you  before,  would 
there  be  a  special  danger  of  epidemic  conditions  if  the 
district  were  at  any  time  either  largely  settled  by 
Europeans,  or  if  a  large  number  of  natives  from  else- 
where, who  had  not  hitherto  been  exposed  to  trypano- 
somes, were  brought  into  the  country  ?  Would  that  new 
population  be  likely  to  produce  an  epidemic  while  the 
existing  population  were  piractieally  safe?  You  see 
what  I  mean  ? — Yes,  I  quite  understand  the  question, 
but  it  is  so  problematical  that  I  would  not  like  to 
express  an  opinion. 

755.  The  reason  why  I  asked  the  question  was  that 
I  was  thinking  rather  of  Uganda  at  the  moment,  where, 
as  I  understand,  there  was  an  importation  of  disease 
into  a  population  that  had  never  suffered  before  ? — I 
think  that  I  can  say  that  in  all  probability  should  the 
trypanosome  be  passed  from  one  susceptible  animal  or 
person  to  another  more  susceptible  than  the  first  host, 
it  would  proljably  become  exalted  in  vii-ulence. 

756.  You  are  not  acquainted,  I  understand,  with  the 
conditions  in  Uganda  ? — No  ;  I  have  never  been  north 
of  the  Zambesi. 

757.  I  will  leave  the  point  to  peoj)le  who  are  more 
competent  to  deal  with  it.  Now  with  regard  to 
Rhodesia  and  the  proposal  to  fence,  as  I  imderstand 
from  your  letter  you  are  of  opinion  that  fencing  would 
never  be  reliable  ? — I  do  not  think  it  would  be. 

758.  In  your  judgment  anything  like  a  stampede  of 
game,  particularly  big  game,  would  break  down 
almost  any  conceivable  fence  ?  —  Yes,  that  is  my 
experience. 

759.  If  the  game  having  broken  in  by  a  stampede 
from  outside,  were  then  hunted  from  inside  they  would 
stampede  out  and  so  make  another  hole  in  the  fence  ? 
— Yes,  it  is  possible. 

760.  Therefore  the  fence  would  be  liable  to  constant 
breaking  from  animals  coming  in  and  from  animals 
breaking  out  ? — Yes. 

(Sir  Ednmnd  Loder.)  I  do  not  believe  in  a  fence  at 
all  from  what  I  have  seen.  I  have  seen  zebras  go 
through. 

761.  (Chairman.)  (To  the  witness.)  Whether  with 
or  without  a  fence,  if  in  a  given  area  all  game  should 
be  driven  out,  if  you  could  have  a  sufficient  number 
of  hunters  do  you  think  that  it  would  be  suflfieiently 
lasting  and  not  merely  effective  for  the  moment,  to 
justify  the  experiment  ? — No.  I  think  that  any 
organised  shoot  would  succeed  in  di'iving  the  game 
out  of  a  district  for  the  time  being,  but  that  as  soon 
as  hostilities  ceased  they  would  return. 

762.  Would  it  be  difficult  to  ensure  that  for  any 
long  period  of  time  an  area  of  any  real  size  was 
altogether  free  from  game? — Yes,  I  think  that  it 
would. 
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763.  In  any  case,  would  it  be  difficult  to  drive  out 
all  the  small  antelopes  and  other  small  animals  ? — 
Tes,  it  would  be  very  difficult. 

764.  Have  you  considered  the  question  of  clearing 
the  bush,  or  anything  of  that  kind,  on  a  large  scale 
as  afPecting  the  fly  ? — We  have  had  to  consider  it  on 
several  occasions  in  Southern  Rhodesia. 

765.  With  success  ? — It  has  been  somewhat  success- 
ful, but  that  is  dealing  with  small  areas. 

766.  Have  you  any  personal  knowledge  as  to 
whether  the  fly  is  found  in  large  quantity  where  there 
are  practically  no  large  wild  animals  ? — I  cannot  quite 
follow  you,  my  lord. 

767.  Have  you  any  practical  knowledge  from  your 
own  observation  of  the  pi'esence  of  the  fly  (morsftans) 
in  large  quantities  where  there  are  practically  no  wild 
mammals — No,  I  have  not. 

768.  {Mr.  Bead.)  In  the  experiment  to  which  you 
refer  in  your  paper  what  kind  of  fence  was  employed  ? 
— A  barbed  wire  fence  with  iron  standards. 

769.  Not  a  fence  with  two  supports  placed  at  an 
angle  like  that  {describing) ;  simply  a  plain  upright 
fence  ? — Yes,  with  standards. 

770.  Was  it  placed  on  the  top  of  a  bank  ? — It  had 
to  follow  the  counti'y. 

771.  Was  there  a  ditch  as  well  ? — Yes.  There  were 
streams  and  rivers  and  ant  heaps. 

772.  {Sir  John  Bradford.)  You  said  just  now  in 
answer  to  the  chairman  that  certain  cattle  were  more 
resistant  to  trypanosome  infection  than  other  cattle 
—Yes. 

773.  What  trypanosome  were  you  working  with  ? 
— The  trypanosome  which  appears  to  belong  to  the 
pccorum  type. 

774.  So  that  those  remarks  apply  to  that  variety  ? 
— They  were  in  reply  to  the  oliservation  about  the 
resistance  of  animals. 

775.  Have  you  worked  at  all  with  the  trypanosome 
of  nagana,  i.e.,  T.  brticei? — Yes. 

776.  Have  you  any  experience  of  cattle  or  of  any 
particular  breeds  of  cattle  being  moi'e  resistant  to 
that  ? — No  ;  I  cannot  express  an  opinion  on  that. 

777.  So  that  the  remarks  with  reference  to  certain 
cattle  being  resistant  apply  only  to  the  one  species  ? — 
Yes,  the  common  species  of  our  country. 

778.  In  the  part  of  Rhodesia  (I  am  ignorant  about 
it  myself,  and  I  want  to  know)  where  you  were 
working  was  there  any  nagana  ? — Nagana  is  a  Zulu 
word  which  means  "  wasting,"  and  it  is  applied  hap- 
hazard to  any  form  of  trypanosomiasis. 

779.  Was  there  any  nagana  that  was  dependent  on 
T.  brucei  ? — I  have  never  come  across  the  mononiorphic 
variety  of  brucei  in  Southern  Rhodesia. 

780.  Do  you  take  the  view  that  T.  brucei  is  a 
mononiorphic  trypanosome  ? — I  cannot  say  that  I  do. 

781.  I  do  not  want  to  go  into  hair-splitting 
differences  as  regards  the  different  trypanosomes  :  I 
want  to  bring  out  cleai'ly  before  the  Committee, 
because  it  is  a  very  important  matter,  whether  this 
question  of  particular  breeds  of  cattle  being  resistant 
to  trypanosome  infection  applies  to  the  particular 
trypanosome  which  we  are  dealing  with  in  this 
Committee,  whether  we  call  it  T.  brucei  or  T.  rhodesiense  P 
— No,  it  does  not. 

782.  As  far  as  I  imderstand  yoiTr  answer  this 
question  of  resistance  applies  simply  to  T.  pecorwm. 
which  is  another  species  altogether?  —  Yes,  I  was 
answering  the  question  put  to  me. 

783.  Quite  so.  I  only  wanted  to  make  the  point 
quite  clear.  You  have  not  worked  with  T.  brucei 
or  T.  rhodesiense  ? — Yes  I  have,  but  we  do  not  find 
cattle  infected  in  any  large  number  with  that  species. 

784.  In  Rhodesia,  where  you  were  working,  the 
common  infection  and  the  most  important  infection  of 
cattle  was  that  produced  l)y  T.  pecorwm  ? — Yes. 

785.  Now  putting  that  aside,  in  i-eference  to  wild 
game,  have  you  made  observations  on  the  trypanosomes 
present  in  wild  game  ? — Yes. 

78(>.  What  trypanosome  have  you  found  in  wild 
game  ? — I  have  found  pecorum,  and  recently  in  the 
Sebungwe  district,  that  is  to  say,  the  district  where 
the  most  recent  cases  of  human  trypanosomiasis  have 
been  met  with  south  of  the  Zambesi,  I  came  across  a 


trypanosome  which  I  cannot  distinguish  from  the 
so-called  Trypanosoma  rhodesiense,  or  it  may  be  brucei. 
I  do  not  know  which  it  is. 

787.  Now  that  being  the  case,  do  you  look  upon 
the  trypanosomiasis  in  wild  game  as  a  serious  danger 
to  man  and  to  cattle  ? — I  am  inclined  to  do  so. 

788.  Do  you  think  that  the  danger  is  more 
important  as  regards  man  or  as  regards  cattle  ? — Well, 
in  view  of  the  fact  that  I  met  with  a  trypanosome  in 
waterbuck,  which  I  could  not  distinguish  from  that 
met  with  in  man,  I  am  inclined  to  look  upon  waterbuck 
and  animals  of  that  sort  with  grave  suspicion. 

789.  From  a  practical  point  of  view  do  you  think 
that  the  danger  of  the  game  is  a  serious  menace  to 
man  ? — Yes,  I  do. 

790.  As  regards  diseases  of  cattle,  is  it  a  seriou.s 
danger  to  cattle  ? — Yes. 

791.  What  do  you  look  upon  as  the  most  important 
i-eservoir  of  this  pathogenic  tryjjanosome  ? — Those 
species  enumerated  by  Yorke  and  by  Brace — water- 
buck,  reedbuck,  wart-hog,  and  bushbuck — I  think  they 
were. 

792.  Do  you  think  it  is  at  all  feasible  to  eliminate 
wai-t-hogs  ? — Yes,  I  think  that  could  be  done. 

793.  But  as  regards  the  other  wild  animals  which 
you  mention,  what  do  you  think  about  them  ? — Water- 
buck  could  be  easily  got  rid  of,  I  think.  There  would 
be  more  difiiculty  with  some  of  the  other  species. 

794.  {Mr.  Buxton.)  Could  you  name  any  other? 
— Yes.  bushbuck. 

795.  {Sir  John  Bradford.)  What  measures  would 
you  suggest  should  be  taken  in  order  to  diminish  the 
incidence  of  the  disease  in  man  and  in  cattle  ? — As  we 
know  no  way  of  dealing  v.dth  G.  morsitans,  I  think  we 
must  direct  our  attention  to  doing  away  with  potential 
reservoirs  and,  as  far  as  possible,  getting  rid  of  the 
species  at  any  rate  that  have  been  foimd  infective. 

796.  Should  I  be  right  in  assuming  that  what  you 
suggest  is  that  there  should  be  a  certain  discriminating 
slaughter  of  game  ? — Yes. 

797.  You  would  schedule  certain  game  ? — I  would 
bring  those  animals  into  the  open  oi-dinance,  I  think  it 
has  ah'eady  been  done,  and  allow  them  to  be  destroyed. 
In  fact  I  think  I  would  recommend  that  a  reward  l^e 
paid  for  sets  of  hoi'ns. 

798.  You  look  upon  a  certain  kind  of  game  des- 
truction, then,  as  quite  a  suitable  and  proper  measure 
to  take  ? — Yes,  I  think  so. 

799.  Is  there  any  other  measure  that  you  can 
suggest  should  be  taken? — I  think  that  expert  officers 
should  be  appointed  to  investigate  continually  the 
matter  on  the  spot,  to  watch  the  suspected  areas  and 
to  go  into  the  whole  question. 

800.  Yes,  but  I  want  to  ascertain  whether  you 
have  any  suggestion  that  you  can  make,  other  than  the 
destruction,  to  a  greater  or  lesser  degree,  of  the  game 
in  order  to  check  the  spread  of  these  human  and 
cattle  diseases  ? — There  are  certain  restrictions  I  should 
place  on  the  movement  of  cattle  from  the  north  to  the 
south  of  the  Zambesi,  but  that  is  merely  a  local  affair. 
Apart  from  that  I  do  not  think  that  there  is  any 
other. 

801.  Then,  lastly,  do  you  think  that  the  scientific 
evidence  is  complete  that  the  danger  arises  from  the 
reservoir  in  wild  game  and  the  transmission  of  the 
viras  by  means  of  fly  ? — No,  it  is  not  complete. 

802.  In  what  way  is  it  incomplete? — The  critical 
experiment  has  never  been  performed. 

803.  You  mean  as  regards  man  ? — Yes,  except  by 
Taute. 

804.  I  said  human  and  cattle  diseases  ? — I  think 
that  we  are  pretty  safe  in  assuming  that  the 
trypanosome  carried  by  l:)\ick  is  transmissible  to  cattle 
by  means  of  morsitans. 

805.  Do  you  think  that  the  scientific  evidence  is 
complete  as  regards  cattle  ? — The  experiment  has  been 
performed  by  means  of  the  syi-inge  and  by  artificial 
feeding.  I  do  not  think  that  we  shall  ever  get  closer 
than  that. 

806.  {Dr.  Bag.-iJiau-e.)  I  should  like  to  get  your 
opinion  on  this  map.  This  is  a  map  of  the  Sebungwe 
fly  area  which  we  have  on  the  authority  of  the  Medical 
Director  of  Southern  Rhodesia.    We  were  told  the 
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other  day  that  the  fly  area  was  an  isolated  fly  area 
separated  from  the  nearest  fly  area  by  a  distance  of 
70  miles,  and  that  there  would  be  no  chance  of  an 
interchange  of  tsetse-flies  between  the  two  areas.  This 
map  seems  to  show  that  the  Sebungwe  fly  area  is 
separated  from  the  Mafungabusi  area  by  a  distance  of 
about  23  miles,  Woiild  you  like  to  see  it  {handing  a 
map  to  the  witness)  ?  Is  that  map  probably  correct  as 
far  as  your  local  knowledge  goes  ? — I  think  it  is 
probable  that  this  map  was  drawn  up  by  Mr.  Jack,  and 
he  is  a  very  careful  draughtsman  and  I  should  say  that 
it  is  coirect. 

807.  If  it  was  said  that  there  is  a  distance  of 
70  miles  between  the  Sebungwe  fly  area  and  the  other 
fly  ai'ea  would  it  be  wrong  ? — Probably.  I  cannot  say 
definitely,  the  areas  are  so  shifting  that  I  do  not  think 
you  can  say  that  tliere  is  that  constant  distance 
between  them. 

808.  Judging  from  your  knowledge  of  morsitans,  is 
there  likely  to  be  an  interchange  of  flies  l:)etween  the 
two  areas  on  that  map  ? — I  think  it  is  highly  probable. 

809.  Here  is  a  map  which  shows  a  much  wider 
distance.  Possibly  it  is  an  older  majj  {handing  a  map 
to  the  witness)  ? — This  area  here  {pointing)  is  not  a  very 
well  knovvn  area.  Very  few  people  have  been  there. 
It  is  quite  possible  that  this  map  was  drawn  up  from 
the  reports  of  policemen  or  native  commissioners,  and 
I  should  say  that  it  is  quite  likely  not  to  be  correct. 

810.  Is  there  any  date  on  it  ? — It  is  November  1912. 
It  was  early  this  year  prol)ably  that  the  divisional  map 
of  Southern  Rhodesia  was  compiled. 

811.  Tou  think  that  the  smaller  map  then  is 
probably  the  iaove  reliable  ? — I  shoiild  not  like  to  say 
because  I  have  not  been  in  tlie  Mafungabusi  district,  bvit 
I  should  think  that  Dr.  Fleming's  information  is  the 
more  recent  of  the  two. 

812.  {Mr.  Biwton.)  With  regard  to  your  remark 
about  water-buck,  wart-hog,  and  bush-buck,  I  assume 
that  you  think  that  they  are  more  important  reservoirs 
than  other  species  ? — I  think  that  more  observers 
have  foiind  try|3anosomes  in  those  species  than  in 
others. 

818.  Is  it  the  case  that  you  would  discriminate 
between  the  species  ? — Yes,  I  think  I  would. 

814.  And  if  there  was  no  evidence,  oi'  no  strong 
evidence  with  regard  to  any  particular  species,  you 
would  not  advocate  the  extermination  of  tJiem  ? — I 
should  prefer  to  tackle  first  those  particular  species 
mentioned. 

815.  We  have  had  before  us  a  very  general  con- 
demnation of  all  wild  game.  You  would  not  agree 
with  that  ? — I  think  that  pi-obably  too  drastic  means 
would  defeat  the  end  in  view. 

816.  You  have  not  made  investigations  youi'self 
which  would  enable  you  personally  to  classify  the 
varioiis  species  of  game  that  are  dangerous  ? — No,  I 
have  not. 

817.  You  say  that  the  conditions  are  favourable  to 
an  epidemic  in  those  parts  of  Rhodesia-  which  you 
know,  hwt  that  nothing  that  we  can  call  a  liad  epidemic 
lias  occurred.  Can  you  think  of  any  hypothesis  which 
would  account  in  your  mind  for  that  ? — I  think  it  is 
possible  that  some  of  the  deductions  that  have  been 
diuwn  are  incorrect. 

818.  Would  it  commend  itself  to  your  mind  that 
the  native  tribes  who  have  been  as  long  re.sident  there 
as  the  wild  animals  might  in  the  same  way  have  become 
to  a  great  extent  immune  ? — I  do  not  think  so,  for  this 
reason :  after  rinderpest,  the  tsetse-fly  disapi>eared  or 
tended  to  disappear — it  was  not  a  total  disappeai'ance — 
but  they  were  very  much  fewer  in  number,  and  dm-ing 
that  time  there  would  be  less  infection,  and,  therefore, 
in  all  probability,  any  degree  of  resistance  which  the 
natives  had  would  tend  to  decline,  so  that  at  the 
present  time  they  woiild  have  less  resistance  than  they 
had  formerly. 

819.  It  is  the  case,  is  it  not,  that  the  wild  animals 
harboiir  the  trypanosome  and  yet  show  no  signs  of 
being  any  the  worse  for  it  ? — Yes,  that  is  so. 

820.  Is  it  not  a  conceivable  hypothesis  that  the 
native  races  who  have  been  indigenous  there  for  a 
very  long  period  have  something  in  the  same  way 
acquired  immunity  ? — Yes,  it  is  quite  conceivable, 


821.  {Sir  Stewart  Stochman.)  You  said  that,  in  your 
opinion,  the  gravity  of  the  sitiiation  was  exaggerated. 
Did  you  refer  to  the  disease  in  man  or  in  animals,  or 
in  both  ? — Both,  but  more  particularly  in  man. 

822.  With  regard  to  organised  shoots,  is  it  your 
experience  that  where  settlers  come  along  and  settle  on 
farms  and  shoot,  the  game  go  away  ? — Yes,  I  think 
I  can  say  they  do.  There  are  some  species  of  buck 
which  seek  protection — some  of  the  smaller  species. 
The  large  buck  disappear. 

823.  {Dr.  Balfour.)  Is  there  any  evidence  to  show 
that  stomoxys  or  other  biting  fly  apart  from  the  tsetse 
can  transmit  animal  trypanosomiasis  in  Southern 
Rhodesia  ? — No  ;  I  have  abundance  of  evidence  to  the 
contrary. 

824.  Have  you  ever  found  cryptic  tryjjanosomiasis 
in  cattle  in  Southern  Rhodesia  ? — Yes. 

825.  Have  you  looked  foi'  it  by  culture  ? — I  have 
made  cultures,  but  have  never  come  across  it  at  all. 

826.  Do  you  think  that  you  might  get  true  cryjjtic 
trypanosomiasis  caused  by  a  trypanosome  iisually 
regarded  as  pathogenic  ?  In  other  words  do  you  think 
that  you  might  get  infection  with  a  pathogenic 
trypanosome  which  showed  no  sign  of  being  present 
in  the  blood  ?  Do  you  see  what  I  mean  ? — Yes.  It 
is  rather  difficult  to  answer.  I  have  no  experience  of 
that. 

827.  You  think  it  might  possibly  occur? — It  is  a 
possibility  which  should  be  considered. 

828.  Have  you  any  idea  as  to  the  form  in  which 
tiypanosomes  exist  in  the  blood  in  cryptic  trypanoso- 
miasis ? — No.  The  life  cycle  of  the  trypanosome  has 
not  been  worked  out. 

829.  {Professor  Newstead.)  Have  you  examined  the 
blood  of  wild  animals  shot  outside  fly  areas  ? — Yes. 

830.  Have  you  found  pathogenic  tryjianosomes  in 
them  ? — No. 

831.  Or  any  trypanosomes  ? — No.  I  have  found  a 
large  tiypanosome  resembling  T.  theileri  in  cattle  but 
not  in  buck. 

832.  About  what  number  of  animals  have  you 
examined  which  had  been  shot  outside  the  fly  arga"?^ — I 
have  had  seveiul  hundreds  sent  to  me  at  one  time  or 
another, 

833.  And  not  f(jund  trypanosomes  in  their  bilood  ? 
—No. 

834.  You  have  suggested,  I  think,  that  it  would  be 
veiy  good  to  eliminate  the  smaller  laiminants,  the 
small  buck  from  any  given  area.  You  have  said  that 
it  would  be  quite  a  relatively  easy  task  to  drive  out  or 
to  destroy  the  larger  antelopes  and  other  big  game, 
but  you  have  admitted  that  it  would  not  be  an  easy 
matter  or  possible  to  di-ive  out  the  smaller  game. 
What  method  therefore  would  you  adopt  for  the 
pui'pose  of  clearing  such  an  area  of  the  smaller  animals 
— duiker  and  so  on  ? — By  constant  shooting  you  might 
do  it,  and  the  natives  might  be  encouraged  to  trap 
them  and  also  to  take  part  in  the  operations  against 
them. 

835.  Woiild  you  recommend  the  poisoning  of  the 
forest  pools  in  order  to  destroy  game  ? — It  all  depends 
on  whethei'  there  are  domestic  animals  aljout  or  not. 

836.  Assuming  that  there  were  no  domestic  stock 
there,  say,  in  a  virgin  forest  away  from  all  domestic 
animals,  would  you  adopt  such  a  di'astic  method  as 
that  ?— Hardly,  I  think. 

837.  Assuming  that  you  did  poison  the  pools, 
could  you  say  what  effect  such  treatment  would  have 
on  the  l)irds,  the  avi-fauna  of  such  a  district  ? — No. 
That  is  the  reason  why  I  hesitate. 

838.  You  think  that  possibly  such  a  method  might 
affect  agTieultural  interests  ? — Yes,  it  might  have  all 
sorts  of  untoward  effects. 

839.  I  think  you  said  that  there  was  not  a  complete 
disappearance  of  the  Glossina  morsitans  from  areas 
which  were  cleared  of  all  game  during  rinderpest. 
That  is  to  say,  that  although  the  game  was  killed  off 
by  rindei-pest.  Glossina  morsitans  still  survived  in  small 
numbers  ? — It  did  in  some  areas. 

840.  That  was  your  experience  ? — I  was  not  in  the 
country  in  those  days,  but  I  have  obtained  a  lot  of 
information  from  white  men  who  were,  and  from  native 
chiefs. 
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841.  Some  men.  I  take  it,  said  that  the  flies  entirely 
disappeared  ? — Some  j^eople  say  that  they  entirely 
disappeared,  and  others  that  they  only  became  fewer 
in  niimljers. 

842.  luyonr  oi:)inion  then  morsitaiis  did  not  entirely 
disappear  ? — I  can  judge  by  one  district,  the  Eiffel 
flats  in  the  Haj'tley  area.  I  think  we  can  say  that 
there  the  fly  entirely  disappeared. 

843.  (Mr.  Austen.)  Yon  said  in  the  letter  addi'essed 
l)y  you  to  Dr.  Bagshawe  that  you  consider  that  panic 
measures  or  anything  of  that  nature,  any  extremely 
drastic  measures,  would  have  an  unfavourable  efl:"ect  on 
the  colony  ? — Yes. 

844.  May  I  take  it  that,  you  mean  by  that,  that  it 
would  cause  people  to  believe  that  the  danger  of  human 
trypanosomiasis  spreading  in  Rhodesia  was  greater 
than  it  actually  is  ? — That  is  one  of  the  things  I 
meant. 

845.  So  that  the  wholesale  slaughter  of  game  you 
consider  would  have  a  bad  effect  on  the  development  of 
the  colony  in  Rhodesia  ? — Yes,  I  think  it  would. 

846.  Can  you  account  for  the  disease  in  man  not 
spreading  in  Rhodesia." — No.  I  cannot. 

847.  Do  you  admit  that  we  have  all  the  factors 
present,  assuming  that  game  is  the  reservoir  ?  We 
have  the  reservoir,  the  disseminating  agent  and 
the  population  ?  —  Yes,  we  have  everything  there, 
according  to  Kinghorn  and  Yorke,  which  should  be 
conducive  to  an  exjidemic,  but  we  do  not  get  the 
eiiidemic. 

848.  You  cannot  acco^mt  for  that?- -I  cannot 
account  for  it. 

84'j.  Do  you  consider  that  the  parasite  which 
causes  human  trypanosomiasis  in  Rhodesia  is  the  same 
as  that  which  we  have  hithei-to  called  Trypanosoma 
hrucei,  or  is  it  distinct  from  it  ? — The  question  is  a 
difficult  one  as  to  what  is  hrucei.  Recently.  1  had  a 
strain  that  was  called  hrticei  sent  up  to  me  from 
Dr.  Theiler's  laboratory,  and  in  it  I  found  posterior 
nucleated  trypanosomes,  which  were  regarded  as  pecviliar 
to  rhodesiense,  and  if  that  is  hrucei,  then  1  think  we 
have  in  human  beings  the  same  trypanosome  as  that 
which  has  hithei-to  been  regarded  as  hrucei. 

8.50.  Assuming  it  to  be  the  same  as  the  trypano- 
some which  has  hitherto  been  regarded  as  hrucei,  can 
you  account  for  the  fact  that  in  the  old  days  when 
IDorliaps  white  men  went  more  into  fly  belts  than 
they  do  now,  in  the  days  of  the  pioneer  and  the 
eleiDhant  hunter,  none  of  the  well-known  men  of  that 
time  ever  died  of  trypanosomiasis  ? — No,  I  cannot 
account  for  it.    It  would  be  a  very  curious  thing. 

851.  You  admit  that  it  would  be  a  ciuious  and 
striking  thing  ? — Yes.    Hunters  are  very  careless. 

852.  In  answer  to  a  previous  member  of  the  Com- 
mittee who  suggested  that  human  beings  in  Rhodesia 
might  possibly  be  reservoirs,  you  said  that  you  did  not 
think  that  could  l)e  the  case;  or  rather  he  asked 
whether  they  had  acquired  immunity,  and  whether 
they  were  tolerant  of  the  trypanosome.  You  said 
you  did  not  think  that  could  be  the  case,  because 
the  fly  had  died  out  to  a  large  extent  a.s  the  result  of 
rinderpest  ? — Yes. 

853.  If  tolerance  in  human  beings  existed,  would  it 
not  be  the  result  of  evolution  through  ages  of  time  or 
a  very  very  long  time,  in  comparison  with  which  the 
temporary  disappearance  of  GIos.siiia  viorsitcots  was 
merely  momentary,  so  to  speak  ? — There  is  something 
in  that,  but  I  think  that  resistance  takes  longer  to 
build  up  than  it  does  to  break  down. 

854.  You  think  that  resistance  once  acquired  can 
very  soon  be  brciken  down  if  it  is  not  maintained  by 
struggle  with  the  parasite  ? — Yes. 

855.  Do  jou  know  the  Sebungwe  district  person- 
ally ? — No,  I  have  not  been  there. 

856.  Have  you  ever  found  the  breeding  places  of 
Glossina  morsitans? — No.  only  a  year  or  two  ago  Jack 
foimd  them.  He  found  them  in  the  Lomaguudi 
district. 

857.  You  have  not  found  them  ? — No. 

858.  You  stated  in  answer  to  a  question  by  a  mem- 
ber of  the  Committee,  that  you  consider  certain  species 
of  game  more  dangerous  than  others  from  the  point  of 

O  19130 


view  of  human  trypanosomiasis  ? — I  am  accepting  the 
statements  of  Bruce,  Kinghorn,  Yorke,  and  Duke. 

859.  You  found  your  conclusions  on  those  ? — Yes, 
I  have  had  to. 

860.  As  regards  Dr.  Duke,  you  would  accept  his 
conclusions  that  the  trypanosome  that  he  found  in  the 
sitatunga  was  in  fact  the  Tnjimnosoma  gamhiense  In 
that  case  ? — I  cannot  say  that  I  have  thought  that 
point  over. 

861.  It  is  a  question  of  reservoir.  He  said  that 
sitatunga  was  a  reservoir,  but  of  what  ? — I  camiot  deal 
with  that  because  I  have  not  thought  it  over. 

862.  You  base  your  conclusion  on  the  written 
statements  of  other  investigators  ? — Yes,  and  my  own 
finding  of  the  trypanosome  in  the  water- buck.  I  think 
I  found  it  in  five  water-buck  out  of  seven. 

863.  You  would,  therefore,  I  take  it,  disagree  with 
Dr.  Yorke  when  he  proposes  to  destroy  all  die  game  ? 
— I  think  that  is  theoretically  sound,  ijut  I  do  not 
think  it  is  practicable. 

864.  Is  it  merely  from  the  point  of  view  of  prac- 
ticability that  you  disagree  with  him,  or  as  a  matter 
of  fact  ? — Well,  if  it  is  a  matter  of  fact,  I  have  to 
accejjt  his  statement;  but  I  do  not  think  that  you 
could  go  into  a  district  and  kill  oif  all  these  things. 
1  do  Jiut  think  that  you  could  possibly  do  it. 

865.  I  want  to  know  whether  you  considei-  tliat 
the  game  is  equally  culpable — not  whether  it  can  all 
)jo  destroyed? — I  am  inclined  to  tiiink  that  it  is  those 
species  which  are  chiefly  found  a|H)ut  water  that  ;ire 
the  most  dangerous  or  possibly  the  most  dangerous. 

866.  Therefore  you  do  not  consider  that  they 
are  all  equally  dangenjus  ? — We  h:i,ve  not  sufficient 
evidence. 

867.  You  think  that  we  have  not  sufficient 
evidence  ? — Yes. 

868.  I  think  you  pointed  out  once  in  a,  paper  of 
yours  that  the  ma,jin-ity  of  cases  of  human  trypano- 
somiasis in  Rhodesia  have  been  in  men  rather  than 
in  women,  although  tlie  women,  since  they  work  in  the 
fields  on  plantations,  are  at  any  rate  as  much  exiDosed 
to  the  bites  of  Glossina  viorsitans  as  men  — Yes,  I  did 
draw  attention  to  that. 

869.  Can  you  accoiint  for  that  differentiation  ? — 
Yes,  it  bas  been  explained  to  me  since.  The  explana- 
tion was  that  men  travel  more  than  women. 

870.  So  that  really  they  are  more  exposed  ? — Yes. 
I  think  that  that  was  the  argument  used  against  me. 

871.  I  think  you  also  mentioned  that  the  majority 
of  cases  have  been  f<_nmd  along  main  roads  ? — Yes. 
Dr.  May  drew  attention  to  that. 

872.  Is  not  that  rather  curious  if  game  is  the 
reservoir  ? — Yes.  that  is  a  point  that  I  have  always 
thought  of. 

873.  It  is  not  what  you  would  expect  to  find  ? — 
No.  The  iiwrsitai/s  and  buck  av(.'  not  confined  to 
those  routes. 

871.  Am  I  right  in  tliinkiug  that  the  existence  of 
a  main  road  would  tend  to  scare  away  the  game  from 
an  area? — I  do  not  think  so.  because  the  main  roads 
are  not  continually  travelled  and  liuck  get  very  used 
to  people. 

875.  You  find  GlossiiM  morsitans  and  game  in  other 
places,  but  the  majority  of  cases  have  been  along  the 
roads  ? — That  is  pointed  out  by  Dr.  May. 

876.  {Mr.  Rothschild.)  You  said,  in  answer  to  the 
Chairman,  that  no  fence  that  you  knew  of  wo\ild 
keep  out  large  herds  of  stampeding  game  ;  would  not 
■A  large  ditch,  some  12  or  14  feet,  or  even  15  feet  across, 
and  of  the  same  depth,  keep  them  out  ? — It  would  cost 
a  tremendous  lot  to  prejiare  such  a  ditch. 

877.  To  go  to  another  question,  have  you  ever  in 
your  owii  experiments  tried  to  find  out  if  tlie  fly  trans- 
mitted the  infectivity  to  its  offspring  or  not,  or  have 
not  you  dealt  with  laboratory  experiments  with  the 
fly  ? — Yes,  I  have,  and  I  have  hatclied  out  pupa? ;  but 
such  fly  were  not  infective  under  the  conditions  of  mj 
laboratory. 

878.  But  the  point  that  I  wanted  to  get  at  was 
this  :  In  no  accoiuit  that  I  have  read  has  it  been  stated 
that  a  distinct  experiment  has  been  tried  for  finding 
that  out,  because  only  flies  directly  they  were  hatched 
have  been  examined,  and  not  those  which  had  been 
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kept  from  infection  for  a  considerable  time  and  then 
examined.  In  the  experiments  in  transniission  of  the 
disease  it  has  been  foimd  that  the  fly  after  infection 
only  becomes  infective  itself  after  a  certain  number  of 
days,  so  it  might  possHjly  be  that  the  freshly-hatched 
fly  in  the  laboratory  required  a  certain  number  of  days 
before  it  developed  the  infection  transmitted  from  the 
mother  fly  ? — I  see  your  point.  As  a  rule,  in  order  to 
carry  out  experiments  with  clean  flies,  as  they  are 
called,  the  flies  are  bred  out  in  the  laboratory,  and  as 
far  as  I  know  there  has  never  been  positive  infection 
which  could  be  attiibiited  to  them. 

879.  You,  at  all  events,  have  not  examined  the 
laboratory-bred  flies  after  keeping  them  for  a  certain 
time  ;  you  have  only  examined  them  when  they  were 
hatched  ? — They  have  to  be  fed  very  soon  or  they  will 
die ;  but  none  of  the  animals  that  have  been  fed  upon 
in  those  early  stages  have  ever  become  infected. 

880.  No  ;  but  have  you  examined  flies,  having  fed 
your  laboratory-fed  flies  on  clean  animals  not  ah-eady 
infected,  having  kept  the  la.boratory-bred  flies  alive  for 
30  or  35  days  ?  You  have  not  examined  the  flies  then 
or  tried  to  infect  an  animal  after  that  time  ? — I  do  not 
quite  follow  you. 

881.  Say  that  a  fly  is  hatched  to-day  and  you 
examine  it  microscopically,  and  you  find  that  it  is  not 
infected,  and  you  hatch  some  more  flies  and  feed  them 
on  a  non-infected  animal,  and  they  do  not  infect  the 
animal,  have  you  continued  to  keep  these  flies  in  your 
laboratory  for  30  days  and  then  tried  to  infect  an 
animal  with  them  ? — I  see  what  you  mean  now — no,  I 
have  not. 

882.  {Dr.  Chalmers  Mitchell.)  You  have  worked  a 
good  deal  on  Trypanosoma  pecoriim,  have  you  not  ? — 
Yes,  or  a  trypanosome  which  comes  under  that  group. 

883.  Taking  it  directly  from  wild  animals  ? — Yes. 

884.  And  identifying  it  morphologically  by  its 
shape  under  the  microscope  ? — Yes,  and  by  passage. 

885.  But  can  you  be  sure  of  it  morphologically  ? — 
Yes,  I  think  so.  I  can  recognise  the  common  trypano- 
some that  we  meet  with. 

886.  As  belonging  to  one  of  the  trypanosomes  of 
the  pecoru'in  group  ? — Yes. 

887.  Simply  by  making  a  preparation  dii-ect  from 
the  wild  animal  ? — It  is  very  rare  that  you  find  it  in 
the  wild  animal,  but  if  it  is  there,  I  think  it  is  faiily 
characteristic. 

888.  Have  you  recognised  it  yom-self  in  a  wild 
animal  ? — Yes,  I  have  seen  it  in  a  wart-hog,  and  I  have 
seen  it  in  a  dog,  but  you  cannot  call  that  a  wild  animal. 
I  have  seen  it  in  the  waterbuck. 

889.  Have  you  seen  it  in  domestic  stock  ? — Yes,  I 
have  seen  the  same  trypanosome,  or  apparently  the 
same. 

890.  What  do  you  mean  by  apparently  the  same  ?— 
WeU,  I  am  not  too  sure  about  these  morphological 
distinctions. 

891.  You  are  not  ? — No,  I  do  not  believe  in  drawing 
the  line  too  fine. 

892.  Have  you  found  them  in  the  fly  itself  ? — No,  I 
cannot  say  that  I  have. 

893.  Now  take  the  rhodesiense  or  irucei;  you  do 
not  quite  distinguish  between  those,  but  you  have 
worked  that  one  of  them  ? — Yes.  Might  I  show  you  a 
picture  which  I  happen  to  have  here  which  has  a  bearing 
on  the  point  you  are  raising  ? 

894.  Yes,  I  should  like  to  see  that.  (The  witness 
produced  a  picture  to  the  Committee). — This  is  a  smear 
from  a  dog. 

895.  Is  thisyom-  own  work  ?— Yes.  Here  you  see 
all  forms.  This  one  is  more  or  less  typical  according 
to  the  descriptions  of  rhodesiense.  Here  are  two 
which  might  be  regarded  as  typical  of  pecoriim,  but 
I  cannot  say  where  one  type  begins  and  another  ends. 

896.  Then  there  is  no  such  thing  as  a  pure  culture 
of  these  organisms  ? — I  would  not  like  to  say  that,  but 
I  must  say  that  I  am  rattier  sceptical  about  it. 

897.  In  your  experience  there  is  not?  —  I  am 
inclined  to  think  that  it  has  been  overdone. 

898.  Then  how  far  would  you  extend  that  ?  You 
say  that  if  you  take  the  pecorum  group  you  are  quite 
sure  that,  so  far,  you  cannot  definitely  distinguish 
between  them  purely  morphologically?—!  am  rather 


inclined  to  this  opinion — it  is  not  a  final  one  ;  it  is 
merely  hypothesis — that  in  those  animals  which  show 
a  considerable  degree  of  resistance,  it  is  the  pecorum 
or  the  short  type  of  trypanosome  that  we  generally 
meet  with ;  but  where  animals  are  suffering  from  an 
acute  form  of  the  disease  it  is  the  long  free  flagellated 
type  of  the  organism  that  is  generally  present.  I 
have  quite  a  number  of  experiments  and  cases  now 
which  have  rather  a  bearing  on  that. 

899.  Do  you  mean  that  you  think  that  the  evidence 
is  pointing  in  the  direction  of  these  alleged  diflierent 
groups  being  culture-phases,  so  to  speak,  of  the  same 
organism?  —  Yes,  I  think  it  is  pointing  in  that 
direction. 

900.  When  you  get  them  in  the  fly  they  are  prac- 
tically indistinguishable  at  present,  are  they  not  ? — 
The  distinctive  features  are  more  masked. 

901.  Even  although  they  are  difiicult  to  distinguish 
in  other  circumstances,  they  are  veiy  much  more  difii- 
cult in  the  fly  ? — Yes,  I  think  so.  I  cannot  say  that  I 
have  studied  them  very  widely,  and  I  certainly  have 
not  studied  them  from  my  own  preparations. 

902.  {Sir  John  Bradford.)  Have  they  not  a  different 
distribution  in  the  fly  ? — Yes,  some  people  claim  that 
they  have. 

903.  {Dr.  Chalmers  Mitchell.)  But  so  far  as  your 
own  experience  goes,  you  are  inclined  to  think  that  the 
tryj)anosomes  themselves,  even  taking  two  more  or  less 
separate  groups  like  brucei  and  pecorum,  are  in  effect 
the  same  organism  under  diif  erent  conditions  ? — Well, 
you  have  drawn  it  out  of  me,  sir.  I  should  rather  have 
not  said  that. 

904.  But  that  is  what  you  think  ? — That  has  been 
at  the  back  of  my  mind. 

905.  So  I  gathered  ;  and  in  the  fly  they  are  even  a 
little  more  difficult  to  distinguish  ? — I  would  rather  say 
nothing  about  the  fly  stages,  because  I  have  not  enough 
personal  experience. 

906.  (Sir  Mackenzie  Chalmers.)  I  have  only  a  few 
questions.  How  long  have  you  been  working  in 
Rhodesia  ? — Nearly  10  years. 

907.  What  has  been  the  nature  of  your  work  ? — I 
am  a  Government  veterinary  Ijacteriologist. 

908.  Your  whole  10  years  have  been  occupied  in 
bacteriological  work  ? — No.  During  the  first  three 
years  I  had  field  work  to  do,  but  I  was  also  doing 
bacteriological  work  in  my  spare  time. 

909.  What  has  been  the  general  line  of  the  expeii- 
ments  you  have  been  making  or  the  work  you  have 
been  doing  ?  I  do  not  want  to  go  into  details.  What 
problems  did  you  set  yourself  ? — The  first  problem  that 
I  had  to  solve  officially  was  to  determine  whether 
Montgomery  and  Kinghorn  were  correct  in  their  sup- 
position that  biting  flies  other  than  the  tsetse-fly  could 
transmit  cattle  disease  in  Southern  Rhodesia.  That 
led  to  my  work  in  connection  with  trypanosomes. 

910.  You  tried  the  other  biting  flies  and  acquitted 
them  ? — Yes.  and  not  only  that,  but  we  had  to  base  our 
opinion  chiefly  on  the  past  experience  of  people  all 
through  the  country.  We  came  to  the  conclusion  that 
no  tsetse-fly,  no  trypanosomiasis. 

911.  You  think  that  the  other  biting  flies  have 
been  properly  tried  and  properly  acquitted  ? — Yes,  I 
think  so  with  regard  to  Southern  Rhodesia. 

912.  Then  we  may  disregard  them  ? — Yes.  I  am 
only  talking  about  Southern  Rhodesia. 

913.  What  was  your  next  problem  ? — The  next 
thing  that  happened  was  that  Walter  Armstrong,  the 
fu-st  white  man  from  Northern  Rhodesia  to  be  infected 
with  trypanosomiasis,  arrived  in  Hartley,  and  Dr.  Mac- 
kenzie brought  up  the  smear  for  me  to  examine,  and  I 
found  a  trypanosome  in  the  blood. 

914.  Rhodesiense  or  what?' — I  am  not  going  to  give 
it  that  name. 

915.  But  a  trypanosome  ?— Yes,  a  trypanosome.  I 
immediately  performed  experiments  with  it.  I  inocu- 
lated all  the  small  laboratory  animals  that  I  had  mi 
hand,  and  sheep  and  mules,  and  was  very  much  struck 
by  the  virulence  of  the  organism  and  certain  features 
in  comiection  with  it,  which  made  me  doubtful  as  to 
whether  I  was  dealing  with  rjambicnsc.  I  published 
those  results  in  1910, 
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916.  What  is  your  opinion  now  ? — It  has  worried 
me  considerably  ever  since,  and  it  has  opened  up  a 
tremendous  field  of  discussion  as  to  what  the  trypano- 
some  is. 

917.  Is  there  also  a  doubt  in  your  mind  as  to  what 
the  residting  disease  is  ?  Would  you  agree  that  the 
Nyasaland  type  is  quite  distinct  from  the  Uganda 
type  ? — No,  I  cannot  express  an  opinion  about  that. 

918.  What  further  experimental  work  are  you  doing 
now,  or  what  line  of  research  are  you  on  now  ? — Just 
before  I  came  away  on  leave,  I  was  involved  in  the 
Sebungwe  outbreak,  which  was  the  first  appeaiunce  of 
the  disease  south  of  the  Zambesi. 

919.  In  cattle  or  human  beings  ? — It  haj)pened  that 
a  civil  servant  suljmitted  himself  for  treatment  at 
Buluwayo,  and  it  was  foimd  that  he  was  carrying 
trypanosomes. 

920.  Is  he  well  or  ill He  is  dead.  They  all  die 
very  quickly.  The  medical  department  organised  an 
inquiry  and  went  down  into  the  Sebungwe  district,  and 
from  there  I  received  various  strains  of  trypanosomes 
to  work  with  in  the  laboratoiy. 

921.  With  what  object  and  what  result  ?— The 
iiljject  was  to  determine  what  trypanosome  it  was 
that  we  had  to  deal  with,  and  the  result  was  that  I 
found  the  same  ty|)e  of  trypanosome  in  every  species — 
in  buck,  in  goat,  in  a  native,  and  in  water-buck. 

922.  You  mean  morphologically  ? — I  mean  mori^ho- 
logically,  and  the  animal  reactions  were  almost  identical. 
The  human  strain  seemed  to  be  a  little  more  virulent 
than  the  others,  but  I  could  not  distinguish  between 
them. 

923.  Having  regard  to  the  small  number  of  cases 
in  Rhodesia,  do  you  think  it  possible  that  the  soui'ce 
of  infection  is  infection  fr()m  man  to  man,  of  course 
via  the  fly  ? — One  case  points  to  it  very  closely,  and 
that  is  that  in  one  kraal  the  only  two  cases  met  with 
were  those  of  a  woman  and  her  child.  The  child  was 
carried  on  the  woman's  back. 

924.  Do  you  think  that  the  child  infected  the 
mother  or  that  the  mother  infected  the  child  ? — I 
think  that  it  was  one  way  or  the  other.  Probably  the 
mother  infected  the  child.  I  think  that  I  am  right 
in  saying  that  those  were  the  only  two  cases  in  the 
ki-aal. 

925.  Therefore  you  think  that  it  is  possible  that 
while  you  have  not  an  epidemic  in  Rhodesia,  the 
som-ce  of  infection  is  from  man  to  man,  and  not  from 
the  antelope  or  other  animal  to  man  ? — This  is  merely 
theory,  but  I  think  that  before  man  becomes  infected 
the  organism  imdergoes  some  passage  which  exalts  it 
and  renders  it  infective  to  man.  While  according  to 
Kinghorn  and  Yorke  everything  is  favoiirable  to 
transmission  to  man,  3'et  we  only  find  a  few  cases.  I 
think  that  it  is  more  or  less  an  accident  that  man 
becomes  infected,  and  not  the  rule.  What  the  con- 
ditions are  which  enal)le  man  to  become  infected  I  do 
not  know. 

926.  I  do  not  know  whether  you  have  yourself 
experimented  in  this  respect,  but  a  witness  whose 
name  I  forget  told  us  that  as  a  laboratory  expei'injent 
human  blood,  or  human  serum,  is  very  destructive  to 
the  trypanosome.  I  am  told  that  it  was  Sir  David 
Bruce  who  said  that.  Have  you  experimented  in 
regard  to  that  at  all  ? — Yes,  I  have  found  myself  that 
it  agglutinates  or  agglomerates  very  rapidly,  and  I 
have  compared  it  with  the  blood  of  cattle.  I  think 
that  the  human  serum  is  more  active. 

927.  Therefore  you  would  expect  to  find  more 
resistance  in  human  beings,  speaking  generally  ? — Yes, 
you  would. 

928.  Do  you  think  that  there  would  be  any 
difference  between  those  who  had  for  long  inhabited 
the  country  and,  say,  a  European?  Do  you  think 
that  one  would  have  develoj^ed  more  resistance  than 
the  other  ? — I  should  say  that,  if  anything,  probably 
the  native  would  have  more  resistance. 

929.  But  no  actual  experiments  have  been  made 
to  determine  that  point  ? — No,  I  do  not  think  so  ;  I 
have  certainly  made  none. 

930.  Now,  with  regard  to  the  Sebungwe  district, 
it  was  suggested  that  the  fly  area,  is  an  area  of  numy 
square  miles,  and  that  around  thst  there  is,  so  to 


speak,  a  belt  of  non-fly  area.  Do  you  think  that  it 
would  be  in  any  way  practicable  to  clear  out  the  more 
dangerous  big  game  from  an  area  as  big  as  that  ? — 
No,  I  do  not. 

931.  Not  the  bigger  game  No,  not  in  any  rapid 
way  ;  eventually  you  could,  perhaps. 

932.  You  could  wear  them  down,  could  you  not  ? — 
Yes,  but  it  is  a  difficult  district  to  deal  with. 

933.  A  big  hunting  party,  according  to  that,  would 
have  no  effect  ? — No. 

934.  But  if  once  you  wore  them  down,  I  suppose 
that  a  hunting  party  could  keep  them  down?  —  I 
doubt  it. 

935.  A  hundred  miles  each  way?  —  Yes,  it  is 
a  tremendous  area.,  it  is  not  populated  and  it  is  not 
well  known. 

936.  There  are  about  3,000  people  there.  You 
do  not  think  it  a  practicable  experiment  ?— No,  I  do 
not. 

937.  Is  it  possible  to  find  any  smaller  fly  area,  an 
area  isolated  from  other  areas,  where  such  an  experi- 
ment could  be  tried,  or  is  it  not  ?— I  do  not  think  there 
is  such  a  place  in  Southern  Rhodesia.  Perhaps  the 
authorities  in  Northern  Rhodesia  might  know  of  one. 

938.  At  all  events,  you  cannot  suggest  an  area 
which  is  suitable  for  such  an  experiment? — No,  I 
cannot. 

939.  When  you  talk  aljout  giving  the  natives  leave 
to  keep  down,  and  encouraging  them  to  keep  down, 
the  big  game,  that  only  applies,  I  take  it,  to  fly  areas  ? 
— Yes,  that  only  applies  to  fly  areas  and  to  incriminated 
fly  areas. 

940.  It  only  applies  to  a-reas  where  there  is  actual 
sleeping  sickness  among  human  beings  ? — Yes. 

941.  Does  that  cover  a  large  part  of  Rhodesia  or 
not  ? — No. 

942.  {Sir  Edmund  Loder.)  When  you  were  looking 
at  the  map  you  said  that  the  fly  area,  had  shitted.  Do 
you  know  of  your  own  experience  any  fly  area  that  has 
altered,  and  if  you  do  will  you  tell  us  how  much  it  has 
altered  ?  What  is  the  movement  and  how  many  miles 
do  they  alter  ?— I  can  take  the  instance  that  I  o-ave 
before,  the  Eiffel  Flats. 

943.  Is  the  movement  considerable  or  inconsider- 
able ? — Several  miles. 

944.  So  that  if  we  cleared  a  place  we  might  pre- 
sently find  that  the  fly  moved  in  or  moved  out  ? — Yes, 
the  fly  is  liable  to  travel. 

945.  And  we  should  have  all  our  trouble  for 
nothing  ? — Quite  so. 

(Sir  EdiHund  Loder.)  That  is  I'ather  serious. 

946.  {Chairman.)  Where  do  they  move  to  ? — They 
shift  about  from  belt  to  belt. 

{Chairman.)  Inside  the  area. 

{Sir  Edminid  Loder.)  Therefore  a  place  which  is 
said  to  be  now  25  miles  off  from  another  fly  area,  next 
year  may  be  only  3  miles  off. 

{Chairman.)  1  have  not  the  map  before  me,  but  my 
impression  is  that  the  outside  edge  of  the  fly  area  is 
25  miles  from  the  edge  of  any  other  fly  area. 

(Sir  Edmund  Loder.)  My  point  is  that  the  fly  area 
is  not  a  definite  thing. 

(Ch  airniau.)  It  is  definite  in  the  sense  that  the 
outside  edge  is  a  certain  distance  from  any  other  fly 
area. 

947.  {Sir  Edmund  Loder.)  There  is  another  fly  area, 
is  there  not  ? — The  whole  of  that  area  is  a  potential 
fly  area  {pointing  to  the  map). 

948.  {Chairman.)  You  expressed  the  opinion  to 
Mr.  Buxton  that  natives  were  not  immune  or  tolerant 
to  trjrpanosomes  ? — Yes. 

949.  Is  it  not  the  case  that  in  the  neighbourhood 
of  the  fly  area  the  natives  are  constantly  and  perpetually 
Intten  ? — I  cannot  be  definite  on  the  point. 

950.  Would  you  not  expect  that  unless  they  were 
immime  or  tolerant,  there  would  ])e  very  much  more 
sleeping  sickness  among  men  than  there  is  at  the 
l^resent  moment  ? — The  same  argument  might  have 
been  applied  to  the  natives  in  Uganda  in  connection 
with  ga mbieni-'e. 

951.  Do  3'ou  mean  before  the  disease  was  brought 
there  or  after? — They  d(j  not  become  tolerant  unless 
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the  disease  is  there.  It  is  by  reason  of  the  constant 
infection  that  they  derive  their  resisting  elements. 

952.  You  mean  that  the  same  conditions  exist  in 
Uganda,  hut  that  notwithstanding  that,  at  some  par- 
ticular period  an  epidemic  did  break  out,  and  that 
the  same  conditions  might  arise  in  this  district.'' — Yes. 
If  you  will  allow  me,  my  lord,  I  will  draw  a  com- 
parison with  another  disease.  In  the  case  of  piro- 
plasmosis  in  cattle,  the  native  cattle  of  Rhodesia  are 
infected  from  the  bite  of  the  tick.  A  tick  is  a  parasite 
which  transmits  the  blood  parasite.  The  cattle  are 
bitten  almost  as  soon  as  they  are  born,  but  very  little 
harm  is  done  to  them.  Now  if  after  that  they  are 
bitten  by  ticks  and  re-infected  eventually  they  become 
immune,  that  is  to  say,  no  harm  is  done  to  them  ;  but 
if  those  cattle  are  j)ut  into  a  tick-free  area  and  no 
ticks  bite  them,  after  some  time  theif  immunity  breaks 
down,  so  that  they  are  susceptible  to  disease. 

{Chairman.)  I  see  what  you  mean.  Is  it  not  a 
remarkable  fact  that  there  is  no  more  sleeping  sick- 
ness if  natives  are  not  as  a  rule  resistant,  or  tolerant, 
or  immune  ?    However,  I  will  not  press  the  question. 

953.  [Mr.  Buxton.)  I  want  to  ask  you  a  practical 
question  about  enclosures,  the  efficacy  of  which  you 


seem  to  doubt.  Is  your  experience  with  barbed  wire 
as  we  know  it  here  ? — Yes. 

954.  Was  it  barbed  wire  which  was  broken  through  ? 
—Yes. 

955.  Have  you  any  experience  of  twisted  wire  rope, 
say  seven  or  nine  strands  twisted  ? — No,  but  the  diffi- 
culties in  connection  with  a  fence  are  the  gullies  and 
the  sluites. 

956.  It  was  alleged  that  the  fence  was  broken 
through  by  game  ? — It  is  not  only  a  question  of  the 
strength  of  the  strands  but  of  the  uprights  and  the 
standards. 

957.  That  is  a  question  of  making  them  strong 
enough.  You  mentioned  barbed  wire? — The  fences 
that  I  have  had  experience  of  have  been  barbed  wire 
fences.    I  have  had  no  experience  of  others. 

958.  You  have  had  no  experience  of  twisted  wire 
fences  ? — No. 

959.  That  is,  of  coui-se,  very  much  stronger  ? — 
Yes. 

{Chairman.)  Thank  you  very  much. 


The  witness  withdrew. 
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At  the  Privy  Council  Office,  S.W. 


The  Right  Hon.  The  EARL 

Mr.  E.  E.  Austen. 

Dr.  A.  Gr.  Bagshawe. 

Dr.  Andrew  Balfour,  C.M.G. 

Sir  John  Rose  Bradford,  K.C.M.G. 

Mr.  E.  North  Buxton. 

Sir  Mackenzie  Chalmers,  K.C.B.,  C.S.I. 


DESART,  P.C.,  K.C.B.  {Chairman). 

Colonel  Sir  W.  B.  Leishman,  F.R.S. 

Sir  Edmund  G.  Loder,  Bai-t. 

Dr.  P.  Chalmers  Mitchell,  F.R.S. 

Mr.  H.  J.  Read,  C.M.G. 

The  Hon.  L.  Walter  Rothschild,  F.R.S. 

Sir  Stewart  Stockman. 

Mr.  A.  C.  C.  Parkinson  {Secretanj). 


Lady  Bruce  called  and  examined. 


960.  {Chairman.)  You  have  been  good  enough  to 
wi'ite  us  a  letter  as  to  the  matters  about  which  you 
can  give  us  some  assistance.  Might  I  just  quote  from 
it  as  the  Committee  may  not  have  it  before  them : 
"  I  think  the  only  evidence  I  could  give  before  the 
"  Committee  would  be  concerning  the  identity  of 
"  Trypanosoma  hrucei  and  Trypanosoma  rhodesiense 
"  from  the  morphological  point  of  view,  and  also  the 
"  identity  of  the  trypanosome  as  it  occurs  in  the 
"  wild  game  aiid  the  wild  fly."  I  have  very  few 
questions  to  ask  you  on  the  subject,  because  it  is 
rather  technical.  No  doubt  others  can  examine  you 
bettei'  than  I  can.  You  have  come  to  the  conclusion, 
as  I  understand,  that  T.  hrucei  and  rhodesiense  are 
in  fact  identical  ? — Certainly. 

961-2.  Am  I  right  in  supposing  that  you  base  that 
opinion  on  the  morphology  of  the  trypanosomes  ? — 
Yes,  I  do. 

963.  I  will  put  this  to  you ;  it  is  a  matter  of  specu- 
lation to  some  extent.  Are  you  of  opinion  that  with 
regard  to  distinguishing  between  one  trypanosome  and 
another  morphology  alone  is  a  safe  and  reliable  guide  ? 
It  is  an  assistance,  but  can  you  say  that  you  think  it 
conclusive  on  the  point  ? — No. 

964.  I  gathered  not.  I  am  only  going  to  ask  you 
this  question;  are  there  within  your  knowledge  any 
other  trypanosomes  that  are  indistinguishable  mor- 
phologically from  these  two  ? — I  do  not  know  any. 


965.  Or  this  one,  I  will  call  it  ? — I  do  not  know 
any  except  in  the  case  of  blood  from  a  man.  Take 
the  two  sleeping  sicknesses ;  you  cannot  tell  the 
difference  in  the  man,  but  you  can  if  it  is  put  into 
animals.    You  understand  ? 

966.  I  think  I  follow  that.  I  do  not  know  whether 
you  have  ever  seen  a  paper  by  Dr.  Blacklock  and 
Dr.  Wan-ington  Yorke,  i^ublished  by  the  Royal 
Society  ? — Fes. 

967.  1  will  read  the  passage  that  led  to  my  asking 
the  question.  They  are  dealing  with  dourine  :  "  It  is 
"  important  to  record  that  we  are  unable  to  distin- 
"  guish  morphologically  the  parasite  of  Hagenbeck's 
"  dourine  horse  from  T.  rhodesiense,  T.  pecaudi,  or 
"  T.  ugandse  {T.  hrucei  of  Uganda).  Nevertheless, 
"  we  hesitate  to  suggest  that  it  is  identical  with  any, 
"  or  all  of  these,  in  view  of  the  fact  that  it  produced 
"  in  a  horse  symptoms  clinically  known  as  dourine." 
The  suggestion  is  that  there  are  at  least  two  other 
trypanosomes  which  are  morphologically  identical  with 
hrucei  or  rhodesiense  ? — They  are  ones  that  I  have  not 
come  across.  Pecaudi  we  look  upon  as  the  same  as 
hrucei. 

968.  1  only  wanted  to  get  it  clear.  From  a  mor- 
phological point  of  view  you  draw  no  distinction 
between  rhodesiense  and  hrucei  if  I  follow  you 
rightly  ? — None  at  all. 
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969.  You  would  not  say  that  morphology  is  con- 
clusive as  to  their  being  really  identical  ? — No  ;  not 
until  you  have  tried  them  in  animals.  Yovi  must  have 
more  than  one  way  of  proving  a  thing. 

970.  (Sir  Mackenzie  Chalmers.)  For  how  long  have 
you  been  working  in  Africa  at  these  trypanosomes, 
Lady  Bruce  ?— Since  1894. 

971.  How  many  drawings  have  you  done? — I  do 
not  know  how  many  altogether,  but  during  the  last 
18  months  in  Nyasaland  about  30,000. 

972.  When  you  talce  trypan(3somes  of  the  same 
type,  do  you  find  much  variation  morphologically  ? — In 
the  trypanosome  itself  ? 

973.  Yes. — Yes,  enormous  variation. 

971'.  Approximating  sometinies  to  other  types  ? — 
Yes. 

97.1.  1  did  not  quite  understand  a.u  answer  which 
you  gave  to  Lord  Desart.  Taking  the  trypanos(jnic 
from  a  man  suffering  from  the  Nyasaland  form  and 
the  tiypaiiosome  from  a  man  suffering  from  gaiiihicitgc, 
can  you  distinguish  between  the  trypanosomes  or  not? 
— I  do  not  think  so. 

97<).  The  trypanosomes  of  rhodcsicnsc  and  (jmn- 
biensc  in  man  are  very  much  alike  ? — They  are  very 
much  alike. 

977.  But  the  symptoms  of  the  disease  ai'e  very 
different  ? — Quite  different. 

978.  Morphologically  ? — Morphologically  from  man 
they  are  very  difficult  to  distinguish ;  it  is  almost 
impossible.  There  are  very  few  in  the  blood  in  yam- 
bien.sc.  You  hardly  ever  find  them.  You  only  find 
one  or  two  perhaps ;  and  it  is  difficult  to  judge.  You 
do  not  get  sufficient  numliers. 

979.  But  in  rhodesiense  you  get  more  ? — Most 
certainly,  but  not  very  many,  even  then. 

980.  {Dr.  Chalmers  Mitchell.)  Do  you  think  that 
(jambiensc  and  rhodesiense  are  very  difficult  or  im- 
possible to  distinguish  in  man  ? — Yes. 

981.  Then  you  said  that  in  animals  it  is  different. 
Do  y<.>u  mean  by  that  morphologically  different  ? — 
Yes. 

982.  If  you  put  gambiense  into  an  antelope  and 
rhodesiense  into  an  antelope  will  they  be  morphologi- 
cally different  ? — I  could  not  say.  It  is  very  diffi(_mlt 
to  work  with  antelojje.  Yon  get  very  few.  Take 
white  rats  for  instance — that  is  the  simplest. 

983.  When  you  put  the  things  into  a  different 
culture  medium,  that  is  to  say  the  rat,  they  come  out 
different  ? — Yes  ;  there  are  differences. 

981.  Morphologically,  not  plij'siologically  ? — Mor- 
phologically. 

98o.  {Mr.  Bothschihl.)  One  witness  said  that  he 
was  under  the  impression  that  the  true  Tnjjntiid- 
soma  hrnrci,  as  originally  discovei'ed  in  Zululand  l>y 


Sir  David  Bruce,  was  not  the  same  as  what  had 
been  identified  as  bnu;ei  in  Nyasaland.  Is  that  so  or 
not  ? — I  should  say  certainly  not,  but  then  I  do  not 
know  what  strain  he  has  been  woi'kiug  with.  He  may 
have  been  working  with  a  strain  that  has  been  in 
England  for  20  years.  It  may  have  got  mixed  up  with 
something  else,  or  anything  may  have  happened.  The 
trypanosome  we  worked  with  in  Zululand  is  exactly  the 
same  as  we  work  with  in  Nyasaland. 

{Mr.  BothscJtild.)  My  question  was  merely  founded 
on  the  statemeni.  that  he  made. 

986-7.  {Mr.  A  listen.)  H-Ave  yon  studied  the  l.)ionomics 
of  Glossina  morsitans  at  all  in  Nyasaland'' — No. 
My  work  is  only  the  morphology  of  the  tiypano- 
somc. 

[)iiS.  {Sir  Williaui  Lcish.niaii.)  What  method  did  you 
employ  in  the  measurement  of  trypanosomes  of  wliich 
you  have  nw-de  such  an  enormous  number  of  sketches  ? 
Did  you  draw  them  and  measure  tlie  picture  ?— I  drew 
them  with  the  camera  lac/da  and  they  were  mo.isured 
with  very  fine  callipers. 

989.  Do  you  put  great  faith  in  the  curves  of  average 
measurement  as  a  means  of  distinguishing  them  ? — Do 
you  mean  in  being  al>le  to  distinguish  one  from  the 
other  by  the  curves  ? 

990.  Yes.— No.    They  are  all  too  different. 

991.  Do  you  remember  an  illustration  in  one  of 
the  earlier  publications  of  the  Sleeping  Sickness 
Corauiission  of  the  Royal  Society  of  the  chromatine 
granules  found  in  the  salivary  glands  P  There  were 
ccdoured  plates  ? — I  do  not  rememl>er  that. 

992.  You  have  done  a  good  deal  of  work  with  the 
fly  itself  in  Nyasaland  ? — Yes,  examining  the  trypano- 
some in  the  fly. 

!t93.  Have  you  ever  come  across  anything  to  suggest 
a  further  stage  of  development,  different  from  (n-dinary 
fission  ? — No. 

991.  Another  witness  said.  1  think  on  Sir  David's 
authority,  that  trypanosomes  had  been  f(jund  in 
elephants  ? — Yes. 

995.  Where  ? — From  some  slides  taken  from  an 
elephant  when  we  were  in  Uganda  and  sent  to  us  from 
Ankole,  I  think,  a  part  of  Uganda. 

996.  Was  he  able  at  that  time  to  identify  the 
trypanosome  ? — No. 

997.  Is  that  the  only  case  that  yon  know  of  of 
infection  of  an  elephant  with  trypanosome  ? — Yes. 
We  have  had  so  few  elephants  ;  we  are  not  allowed 
to  shoot  them. 

998.  I  know.  Have  you  heard  of  other.s  P — They 
will  not  send  the  slides  to  us.  The  elephant  lumter.s 
will  not  send  slides  and  we  cannot  get  them. 

{Chairman.)  Thank  you  very  miicli.  Lady  Biaice. 


The  witness  witlnlrcw. 


Sir  David  Beuce,  C.B.,  F.R.S..  A.M.S..  recalled  and  further  examined 


999.  {Chairman.)  I  do  not  know  whether  you  have 
with  you  the  summary  of  evidence  which  you  were 
good  enough  to  send  to  us  before  you  came  ? — 1  have 
not. 

lUOO.  You  will  remember,  no  doubt,  that  on 
page  15  you  go  very  fully  into  the  question  as  tvj 
whether  brucei  and  rhodesiense  are  identical,  and 
put  the  pros  and  cons  at  considerable  length.  I 
should  lie  right  in  saying,  shoidd  I  not,  that  the 
identity  is  probable,  but  it  cannot  be  said  to  l)e 
conclusively  proved  l)y  mere  morphological  examination. 
It  is  still  in  the  i-egion  of  hyj)othesis  as  to  whether 
they  are  identical,  if  you  only  look  at  the  question 
morphologically,  is  it  not  ?  They  may  be  apparently 
similar  and  yet  really  different  tiypanosomes  ?  I 
gather  from  this  pax^ei-  that  that  is  your  conclusion. 
I  do  not  want  to  go  into  it  at  any  length.  — 
I  do  not  think  it  is  fully  pi'oved  that  the  two 
trypan(isomes  are  identical.  I  do  not  think  it  is 
absolutely  proved;  it  is  so  ditticult  to  prove  a  thing  of 
that  sort  absolutely.  It  is  quite  possible  we  may  be 
dealing  with  two  different  species.  It  is  2^ossible  ire 
have  two  species  inter  mingled,  and  wc  arc  treating  th.cin 
as  if  they  were  one. 
O    1 '.II  HI  I 


1001.  We  quite  appreciate  that.  It  stands  that 
there  is  very  consideral)le  pi'obability,  or  more  than 
prol)al)ility,  that  they  are  the  same,  ))ut  it  cannot  be 
said  U)  1)6  established  in  fact.  That  is  about  how  it 
stands  in  regai-d  to  existing  knowledge,  is  it  not  ? — • 
We  have  tried  the  two  on  various  animals  and  find 
that  they  act  in  exactly  ttie  same  way.  We  have 
examined  them  morphologically  and  found  them  exactly 
identical.  We  have  tried  their  reaction  with  liuman 
serum  and  found  they  agree.  The  only  link  in  the 
chain  that  is  wanting  is  whether  one  will  act  upon 
man.  ;ind  the  other  not,  and  we  cannot  try  that 
experiment. 

1002.  I  refei-red  just  now  to  a  papei-,  which  prol>aI)ly 
you  know,  by  Dr.  Blacklock  and  Dr.  Warrington  Yorke, 
in  which  they  say  incidentally  that  they  are  •'unable  to 
■■  distinguish  morphologically  the  parasite  of  Hagen- 
'•  beck's  dourine  hoi'se  from  T.  rhodesiense,  T.  pecaudi. 
"  or  T.  nganfhv  (T.  brncei  oi  Uganda)."  From  that  I 
infer  that  not  only  may  those  two  trypanosomes  (or 
this  trypanosome)  be  identical  antl  yet  different,  but 
there  are  other  trypanosomes  that  are  clearly  different 
which  are  still  morphologically  indistinguishable  r — 
It  mentions  pecaudi. 
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1003.  T.  rhodesiense,  T.  pecaudi,  and  T.  hru.cei. 
It  is  dealing  with  the  parasite  of  Hagenbeck's  dourine 
T.  equiiium  ? — I  wrote  a  paper  some  years  ago  showing 
that  pecaudi  and  hrucei  were  identical.  I  think  pecaudi 
and  hrucei  are  the  same.  In  regard  to  donrine,  that 
occurs  in  the  north  of  Africa  and  it  is  out  of  my 
countiy.  I  have  always  had  a  strong  feeling  that 
equimi.m,  hrucei  vel  rhodesiense,  gambiense,  and  evansi 
are  all  very  closely  related,  and  as  I  said  before,  I 
consider  that  gambiense  is  a  descendant  of  hrucei. 
These  questions  are  verj^  difficult. 

1004.  Yes,  they  are  very  difficult. — You  find  people 
fighting  all  their  lives  in  regard  to  whether  two 
particular  birds  are  two  species  or  only  varieties  of  the 
same  species.  They  often  go  on  fighting  all  their 
lives,  as  it  were,  and  never  come  to  any  conclusion. 
Now  it  is  very  much  the  same  with  trypanosomes.  It 
is  very  very  difficult  to  distinguish  between  some  of 
them. 

1005.  Although  in  fact  they  are  different  ? — I  do 
not  think  that  ugandx,  pecaudi,  hrucei  and  rhodesiense 
are  different.  I  think  that  gambiense  is  a  different 
species  from  hrucei. 

1006.  I  only  want  to  understand  what  the  position 
is.  There  is  no  controversy  between  us.  It  is  a 
cpiestion  of  how  the  thing  stands.  Since  we  were  here 
last  I  have  had  an  opportunity  of  reading,  which  I  had 
not  done  before,  about  Dr.  Ta.ute's  expeiimeut  on 
himself  and  the  details  of  it.  You  are,  no  doubt, 
quite  familiar  with  it.  It  is  in  the  Ti'opical  Diseases 
Bulletin.  Probably  you  remember  his  conclusions, 
which  are  substantially  that  hrucei  and  rhodesiense 
are  different,  and  that  hrucei  produces  the  cattle 
disease  and  rhodesiense  produces  the  disease  in  man. 
If  his  theory  is  con-ect — assiiming  for  a  moment  that  it 
is — will  not  that  square  exactly  with  the  conditions  we 
find,  that  where  there  is  the  fly  and  there  are  wild 
animals  cattle  cannot  live  (I  am  talking  of  Nyasaland 
sleeping  sickness),  but  man  suffers  hardly  at  all 
"Whether  it  is  right  or  wrong  it  would  fit  that  theory 
quite  well  and  tally  exactly  with  the  conditions  we 
find,  woiald  it  not  ?  I  do  not  know  if  you  follow 
me  ? — I  think  that  you  might  repeat  your  question,  my 
Lord. 

1007.  Assuming  that  the  theory  of  Dr.  Taute  is  the 
correct  theory  with  regard  to  morsitans  and  the  wild 
game  country,  it  would  fit  in  with  the  existing  facts, 
namely,  that  in  such  a  country  cattle  cannot  live  and 
that  man  suffers  but  slightly  ? — Yes,  I  think  that  is  a 
statement  of  fact. 

1008.  That  would  be  one  theory,  namely,  that  the 
hrucei  infected  the  cattle  and  came  from  the  wild 
mammal,  but  the  rhodesiense  which  infected  man  did 
not  come  from  the  wild  mammal.  The  other  theory  is, 
that  assiiming  that  they  are  the  same  it  might  be  the 
case  that  man  can  only  acquire  the  disease  by  a  strain 
that  has  passed  through  man,  and  not  by  a  strain  that 
has  passed  through  cattle.  That  is  another  possible 
hypothesis,  is  it  not  ? — Yes. 

1009.  Now  in  regard  to  yom-  suggested  expei'iment, 
I  want  to  ask  you  one  or  two  questions.  Have  you 
formed  an  opinion  yourseK  as  to  a  suitable  place  for  it  ? 
— We  proposed  to  enclose  the  Domira  Bay  road,  as  that 
wdll  j)robably  be  a  very  important  road  in  a  few  years, 
and  if  we  render  that  road  fly-free  and  safe  for  cattle 
transport,  it  will  Ije  useful. 

1010.  Would  that  exclude  game  from  a  sufficient 
area  to  afford  a  guide  as  regards  the  desirability  of  the 
destruction  of  wild  game  on  a  lai-ger  scale  ? — Well,  we 
thought  so — or  I  thought  so. 

1011.  But  I  rather  understood  that  your  actual 
proposal  in  the  first  instance  was  not  to  fence  at  all, 
but  to  have  a  much  cheapier  expei'iment  by  driving  cattle 
out  by  hunters,  or  otherwise  getting  them  out  in 
some  way? — No.  My  experiment  was  always  bound  up 
with  fencing,  but  the  fencing  was  to  be  done  with 
the  ordinary  material  found  on  the  spot. 

1012.  Now  I  want  to  ask  you  what  may  be  quite  an 
imnecessai-y  question,  and  it  is  this  :  whether  you  have 
to  drive  and  redrive  game  out  of  an  unenclosed  area,  or 
whether  you  have  to  maintain  the  fence  of  an  enclosed 
area,  does  not  that  involve  the  presence  of  a  considerable 
number  of  men  to  watch  the  fence  and  see  that  it  is 


not  broken  down,'  and  so  on? — I  think  that  in  my 
summary  of  evidence  I  put  a  couple  of  men  to  every 
quarter  of  a  mile  of  fence,  do  I  not  ? 

1013.  Yes.  Do  you  think  it  would  be  a  sufficient 
number  of  men  to  vitiate  or  neutralise  the  experiment 
in  any  way  ? — I  do  not  think  it  would  be. 

1014.  There  is  one  other  thing  that  occuiTed  to  me 
as  to  that  on  thinking  it  over.  Supposing  that  you  do 
carry  out  this  experiment,  what  are  the  possibilities  of 
success  ?  We  know  very  little  about  the  migration  of 
morsitans.  If  you  get  out  all  the  game,  and  assuming 
that  the  fly  has  gone  with  it,  as  far  as  you.r  observation  is 
concerned  is  there  a  danger  of  infected  fly  from  elsewhere 
coming  in  seeking  for  food  or  staying  there,  having 
come  from  anothei'  area,  and  might  it  not  vitiate  your 
experiments  if  that  happened  on  anything  like  a  large 
scale  ? — I  suppose  that  all  these  things  are  possible. 

1015.  I  do  not  ask  you  to  give  an  answer  if  you 
feel  that  you  cannot.  Can  you  form  an  idea  of  the 
eif ect  of  the  fly  C(3nstantly  shifting  from  place  to  place  ? 
You  might  get  rid  of  one  lot  of  flies  and  get  another, 
and  so  get  infection  from  another  source.  Is  not  that 
a  possible  danger  that  might  affect  the  experiment  ? — I 
can  make  a  guess  at  it,  but  it  is  the  kind  of  thing  that 
I  cannot  answer. 

1016.  {Dr.  Balfour.)  Have  you  seen  a  recent 
paper  by  Dr.  Darling,  of  Aiicou,  in  the  Canal  Zone, 
Panama,  on  a  method  of  immunisation  for  murrina 
the  local  typaiiosome  disease  of  mules  and  horses — the 
sti-ain  being  weakened  by  passage  through  guinea- 
pigs  ?  He  carried  out  a  very  interesting  experiment. 
Have  you  any  evideni;e  of  any  similar  benefit  that 
might  be  got  from  a  similar  therapeutic  measure  in 
the  case  of  the  animal  trypanosomiases  of  Africa  ? 
Have  you  any  experience' with  regard  to  this? — No 
practical  expei'ieiice. 

1017.  I  do  not  say  with  the  guinea-pig,  but  some 
other  animal  possibly  ? — It  L*  not  in  my  line.  I  have 
always  been  trying  to  get  rid  of  things  at  the  bed-rock 
and  not  taking  them  halfway  up  the  line,  as  it  were. 
In  regard  to  Malta  fever,  we  took  it  at  the  bed-rock 
and  stopped  it,  and  you  may  say  that  we  got  Uganda 
sleeping  sickness  at  the  bed-rock  and  stopped  it. 
I  think  the  bed-rock  with  regard  to  a  morsitans 
country  is  the  wild  game.  I  would  not  spend  time  on 
thei-apeutic  measiires. 

1018.  You  would  not  waste  time  upon  them  ? — It  is 
not  waste  of  time  to  a  man  whose  business  it  is. 
Treatment  is  not  only  one  man's  woi-k  but  that  of 
many  men.  They  spend  the  whole  of  theii'  lives  at  it. 
If  I  went  in  for  treatment  I  would  go  at  it  like  others 
do,  for  example,  Ehrlich. 

1019.  But  have  you  any  experience  at  all  upon  the 
point  ?—  No,  I  have  no  experience. 

1020.  (Sir  Mackenzie  Chalmers.)  What  is  the 
length  of  the  Domira  Bay  road  ?  — •  Do  you  mean 
a,cross  the  fly  country  ? 

1021.  Yes.— About  20  miles. 

1022.  Beyond  the  20  miles  the  fly  country  ceases  ? 
— Yes,  the  fly  country  ceases.  The  road  ascends  to 
the  plateau  or  begins  to  ascend. 

1023.  What  catTses  the  cessation  of  the  fly ;  is  it  a 
question  of  height  ? — No.  I  do  not  think  it  is  a 
question  of  height,  because  in  North-East  Rhodesia  the 
fly  goes  up  to  a  height  of  4,500  feet  on  the  higher 
plateaux.  I  think  it  is  a  question  of  the  pi-esence  of 
particular  vegetation  and  perhaps  the  presence  of  game. 
The  game  are  more  numerous  down  in  the  low  country 
than  up  in  the  uplands. 

102 1.  The  fly  follow  the  game,  you  think,  and  it  is 
not  a  question  so  much  of  physical  characteristics  or 
vegetation  ? — I  think  that  it  has  a  great  deal  to  do 
with  the  physical  characteristics.  I  think  it  depends 
on  the  vegetation  of  the  place.  That  is  one  of  the 
first  things.  With  regard  to  Kasu,  where  we  are 
about  3,500  feet  above  the  level  of  the  sea,  it  is  said 
that  two  generations  ago  the  place  was  all  covered 
with  forest  or  scrul^  or  jungle,  and  there  were  many 
1  )uff  alo  and  wild  animals  there,  and  it  is  said  that  at  that 
time  the  fly  was  found  at  Kasu,  but  now  that  a  large 
native  population  has  come  there  and  has  cut  down  all 
the  trees  for  firewood,  &c.,  the  game  and  the  fly  have 
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both  disappeared.    We  never  see  any  game  at  Kasu  studies  alone,  although  the  causal  organisms  oi  the 

because  there  are  too  many  natives.  disease  wei'e  not  even  known.    Take  pleuro-pneumonia, 

102.5.  The  probability  is  that  the  particular  vegeta-  for  instance  ? — Yes,  and  liorse-sickness  w(juld  come  In. 

tiun  attracts  the  game  and  the  game  attracts  tlie  fly.  1038.  Horse  sickness  is  not  eradicated  yet  ?    I  aslc 

Is  that  the  prol)able  sequence,  do  you  think  ? — I  think  you,  do  you   know   of    diseases    which   have  been 

that    the  lly,  like   any  other  animal,  has    its    own  eradicated  on  ej^izootiological  jirinciples  alone  ? — It  is 

particular  habitat.    It  likes  a  particular  kind  of  country.  more  a  question  for  a  veterinary  officer  to  answei'. 

G.  palpalis  likes   to  be  alongside  clear  open  water.  1039.  Quite  so.    I  only  want  to  know  if  you  know 

G.  morsitans  likes  to  be  in  a  scrubby  country  away  whether  what  I  say  is  a  fact  ? — No,  I  do  not  thbik  that 

from  water.    There  nrast  be  a  sufficient  amount  of  I  have  any  personal  knowledge  on  these  points.  I 

shady  trees  (thorn  trees  as  a  rule)  to  enable  the  fly  to  might,  if  I  thought  for  some  time,  think  of  something, 

keep  out  of  the  dii-ect  rays  of  the  sun.    If  you  have  a  but  I  have  never  come  in  contact,  practically,  with 

large  clearing  or  plain  in  the  middle  of  a  fly  coiuitry  pleuro-pneumonia.    I  only  know  what  I  have  seen  in 

you  do  not  find  fly  in  the  middle  of  the  plain.    Of  books,  and  that  will  not  enable  me  to  answer, 

coin-se  one  of  them  may  follow  you  into  the  middle  of  1040.  {My.  Austen.)  Have  you  personally  studied  the 

the  plain  or  sit  on  yovu'  back,  but  you  do  not,  as  a  rule,  breeding  of  Glossina  m,orsiti:nis  in   Nj'-asaland  under 

find  fly  in  the  middle  of  the  plain  when  you  go  there.  natural  conditions  ? — No. 

All   kinds  of   animals  and   insects  have  their  own  1041.  I  am  thinking  of  what  jou  mentioned  to,  1 

particular  habitat,  but  exactly  why  it  is.  is  very  difficult  think.  Dr.  Chappie  on  the  last  occasion  when  yoii 

for  man  to  find  out.    In  regard  to  morsitans  I  would  described  the  lireeding  of  Glossina  inorsitans,  and  said 

say  that  it  depends  upon  a  certain  scrubby  countiy  that  a  fly  found  itself  incommoded  by  an  inconveniently 

usually  formed  of  mimosa  thoni  trees  and  thickets.  large  pupa  and  repaired  to  the  nearest  tree  and  dropped 

Foi-  example,  you  do  not  find  morsitans  along  the  it.    Was  that  not  actual  obseivation  on  your  part  but 

shore  of  Lake  Nyasa.    I  showed  you  that  on  the  map.  assumption  ? — Tes.    I  have  put  flies  in  captivity  undei' 

Along  the  lake  shore  there  is  what  is  called  a  lala  palm  different  conditions.    I  have  put  them  in  boxes  with 

country  and  there  is  any  amount  of  grass  there.    You  nothing  hxxt  dry  dust.    I  have  put  them  in  Ijoxes  with 

do  not  find  flies  there.    It  is  not  their  habitat.  builalo  diing.     I  h;ive  put  them  in  boxes  with  dry 

1026.  As  regards  the  Domira  Bay  road  you  suggest  leaves.  I  have  put  them  in  boxes  with  half  a  dozen 
clearing  the  game  from  five  miles  on  each  side  ? —  other  different  things,  and  I  have  found  that  the  larva 
Yes,  that  was  the  first  proposition.  has  been  laid,  turned  into  apuparium  and  hatched  out, 

1027.  Having  once  cleared  it  of  game  you  would  and  in  the  same  time,  however  I  varied  the  surround 
patrol  those  five  miles,  I  suppose.  Yon  would  patrol  ings  ;  and,  therefore,  I  thought  I  might  indulge  in  a 
along  the  20  miles  continually  to  keep  the  area  clear,  I  little  imaginative  writing  or  speaking,  as  it  were,  in 
suppose  ? — Yes.  I  think  if  you  made  a  big  ettVut  at  regard  to  the  habit  of  the  wild  fly.  but  that  is  all. 
clearing  the  game  out  of  the  area  at  first,  and  then  saw  1042.  I  am  speaking  of  what  happens  in  a  state  of 
that  youv  fences  were  kejit  intact,  you  would  not  nature.  I  may  take  it  as  regards  that  that  your  reply 
require  to  patrol  the  inside  of  it  very  much.  was  imaginative? — Yes.    I  have  never  seen  a  fly  lay 

1028.  Would  a  small  body  of  men  be  sufficient  for  its  larva  in  nature  and  I  have  never  found  a  puparium 
the    j^atrol? — Native    1)oys   would  go  into  it    every  in  nature. 

day  to  collect  flies,  in  order  to  find  out,  in  the  1043.  I  want  to  get  the  exact  state  of  our  know- 
first  place,  if  they  are  there,  and  in  tiie  second  place,  ledge  of  the  breeding  of  Glossina  morsitans  in  natui'e. 
if  they  are  there  to  find  out  if  they  are  infective.  I  may  take  it  that  we  do  not  know  anything  aljout  it. 

1()29.  That  would  be  sufficient,  you  think,  to  keejj  or  very  little  ? — It  all  depends  on  how  much  you  can 

the  area  clear  when  once  you  had  got  it  clear  ? — I  take  your  knowledge  of  what  haj^pens  under  ai'tificial 

suppose  there  would  be  several  people  employed  to  go  conditions  and  say  that  these  things  will  most  probalily 

through  the  area  and  see  that  there  were  no  game  in  happen  in  nature. 

it,  \mt  I  have  never  laid  down  any  rules  with  regard  1044.  That  is  not  quite  the  same  thing  ? — If  we 

to  this.    I  have  only  made  the  suggestion.    I  look  had  never   had  a  captive  morsitans  and  had  never 

upon  the  carrying  of  it   out   as  a  matter  for  the  seen  a  captive  morsitans  lay  its  larva  and  never  seen 

Adniinistration  and  not  for  me.  the  larva  tm-n  into  a  puparium.  and  never  seen  the 

1030.  As  a  matter  of  curiosity,  how  do  your  boj's  pupariiim  turn  into  the  fly,  then  we  should  not  know 
catch  the  flies,  with  nets  ? — Yes ;  with  little  nets  about  anything  about  what  hajjpens  in  nature  as  you  say. 
eight  inches  in  diameter.  In  that  case  you  would  be  quite  I'ight.  but  when  we 

1031.  A  soi't  of  butterfly  net  ? — Yes,  with  a  short  have  seen  these  things  thousands  and  thousands  of 
handle.  times  I  thiiik  we  are  quite  justified  in  saying  that  we 

1032.  And  they  piat  them  in  collecting  boxes  V —  are  very  strongly  of  opinion  that  such  and  such  a 
Yes.  thing  occurs  in  nature.    You  want  me  to  say  that  we 

1033.  {Dr.  Chalmers  Mitchell .)  In  the  historical  part  do  not  know  anything  at  all  about  it,  Imt  I  do  think 
of  your  summary  of  evidence  you  say,  referring  to  G?oss/via  that  we  know  something. 

morsitans,  that  there  were  no  domestic  animals  in  the  1045.  No,  by  no  means  do  I  want  you  to  say  that 

Zululand  fly  country,  btit  the  trypanosome  was  found  we  do  not  know  anything  at  all. — For  instance,  if  I 

in  the  wild  animals,  and  your  inference  is  that  wild  had  you  in  a  cage  and  studied  you  for  six  mouths  and 

animals  act  as  a  reservoir  ? — Yes.  then  someljody  asked  me  to  descrilje  the  habits  of  a 

1034.  You  say,  "  Thus  was  established  the  fact  that  savage  in  the  middle  of  the  Sahara  desert,  I  could  tell 
"  the  wild  game  act  as  a  reservoir  of  the  virus  of  the  him  a  good  deal  about  what  the  savage  in  the  middle 
"  trypanosome   diseases    of   man   and  the   dt>mestic  of  the  Sahara  desert  does. 

"  animals."  The  inclusion  of  man  in  this  statement  1046.  I  grant  that,  but  that  does  not  help  us  veiy 
here  depends  on  the  identity  of  rhodesiense  unA.  brucei,  much,  does  it?  I  know,  and  you  will  agree,  that 
does  it  not? — That  must  be  a  slip  of  the  pen,  I  am  Glossina^  morsitans  will  deposit  its  larva  in  a  glass- 
afraid,  because  there  was  no  knowledge  of  man  having  topjjed  pill  box  ? — Certainly. 

a  trypanosome  disease  at  that  time.  1047.  But  that  does  not  instruct  us  jjarticidarly 

1035.  That  is  what  I  wanted  to  get  at.  You  would  with  regard  to  the  dejjosition  of  larva>  in  a  state  of 
ctit  out  "  man."  The  word  has  got  in  by  accident  ? —  nature,  does  it.  Do  yoii  admit  that? — I  think  that  it 
Yes.  throws  a.  good  deal  of  light  on  the  pupation  of  the 

1036.  You  cut  out  "man"  on  page  3  of  this  tsetse-fly.  If  it  will  lay  the  larva'  in  a  glass-topped 
summary  ? — Yes.  We  did  not  know  anything  abou  pill  box  and  if  the  larva'  will  turn  into  the  jjupariunr 
a  trypanosome  disease  in  man  at  that  time.  in  two  hours,  and  if  the  puparium  will  turn  into  a  fly 

1037.  {Sir  Stewart  Stocknutn.)  I  believe  you  have  in  five  or  six  weeks,  it  teaches  us  a  good  deal  about 
followed  some  of  the  various  operations  which  have  been  the  pupation  of  the  tsetse-fly. 

undertaken  to  eradicate  diseases  of  animals,  audi  would  1048.  Am  I  right  in  saying  that  the  majority  of 

like  to  ask  you  whether  you  know  if  it  is  a  fact  that  the  larvae  deposited  under  sucli  conditicms  are  imma- 

some  of  the  most  redoubtaT>le  diseases  of  animals  have  ture — that  they  are  smaller  than  nornuil  if  they  ai'e 

been  ei-adicated  by  methods  based  upon  epizootiological  deposited  under  abnormal  conditions? — X(j.  T  do  not 
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think  so.  Some  of  them  are,  but  as  a  rule  they  are  not. 
A  large  percentage  of  them  are  quite  healthy  looking 
and  bring  forth  healthy  iiies.  There  certainly  are 
cases  of  abortion  among  flies  just  as  you  find  it  among 
other  animals. 

1049.  If  I  remember  rightly,  a  number  of  the 
pupge  sent  home  when  Dr.  Nabarro  was  with  you 
in  Uganda  were  certainly  undersized  judging  from 
what  could  be  seen  in  spirit,  and  that  I  think 
shows  that  there  was  some  abnormal  condition  acting 
on  the  fly.  We  have  no  evidence  that  flies  abort  in 
a  state  of  nature  ?— I  suppose-  that  just  in  the  same 
way  that  you  judge  in  other  cases.  From  what 
happens  under  artifical  conditions  you  would  be  able 
to  assert  with  a  fair  amount  of  probal:)ility  that  wild 
flies  do  abort.  If  they  did  not  get  sufiicient  food  for 
a  little  while  they  might  abort.  If,  for  instance, 
a  bird  made  a  dash  at  a  fly  and  tore  half  a  wing  off 
or  something  of  the  sort  and  gave  it  a  great  fright, 
I  do  not  know  that  it  would  not  aboi-t.  Certainly, 
under  artificial  circumstances  they  do  abort  some- 
times. 

1050.  Apart  from  trypanosomiasis,  can  you  give 
me  any  instance  of  a  serious  protozoal  disease  of 
lower  animals  wliich  is  commimicable  to  man  ? — Ton 
want  an  instance  of  a  protozoal  disease  of  animals 
and  man  other  than  trypanosome  disease. 

1051.  Yes.  a  serious  disease  which  is  communicable 
to  man  ? — Malaria  is  not  an  animal  disease.  It  is  a 
human  disease.  Piroplasma  is  not  communicated 
from  animals  to  man. 

1052.  {Sir  William  Leishman.)  Kala-azar  is  proliably 
communicable. — Sir  William  Leishman"s  statement 
that  kala-azar  is  communicable  from  lower  animals  to 
man  is  probably  true,  but  there  is  not  absolute  proof 
of  this  yet. 

1053.  {Mr.  Austen.)  I  want  to  know  whether  there 
is  any  other  instance.  Tou  cannot  think  of  one  ? — I 
can  only  think  of  kala-azar. 

1054.  That  is  only  a  possibility  ;  that  is  uot  proved  ? 
■ — ^That  is  not  absolutely  proved. 

1055.  {Sir  Edymmd  Loder.)  A  witness  said  he 
thought  that  it  would  be  very  difficult  to  keep  up  a 
fence.  He  thought  that  the  game  rushing  in  and  out 
would  make  it  Very  difficult.  Do  you  think  that 
clearing  the  ground  on  each  side  of  the  road  for  a 
distance  would  be  any  use  ?  It  would  keep  animals 
back,  but  would  it  keep  flies  back  F — It  would  not  keep 
animals  back. 

1056.  There  would  not  be  many  animals  on  a  clear 
flat  plain,  wordd  there  ?— Why  not  ? 

1057.  If  they  were  wood  animals  they  would  not 
like  living  in  the  open.  They  would  surely  go  into  the 
wood? — I  do  not  think  so.  The  hartebeeste,  the 
wildbeeste,  the  zebra,  the  reed-buck  and  a  lot  of  these 
animals  live  out  a  good  deal  in  the  open  plain. 

1058.  Do  you  get  the  fly  in  the  open  plain  No, 
you  do  not  get  the  fly  in  the  open  plain,  but  the 
hai-tebeeste,  for  example,  come  out  of  the  wood  in  the 
evenino-  into  the  big  open  plains  to  feed  and  drink,  and 
in  the  morning  at  sunrise  they  go  back  into  the  woods, 
where  the  fly  is  waiting  for  them. 

1059.  In  the  daytime  there  would  not  be  any  fly  in 
the  cleared  parts  ?— No.  I  have  said  again  and  again 
that  you  do  not  find  fly  in  the  open  plain. 

1060.  It  might  make  the  road  safe  for  cattle  if 
sufficient  ground  were  cleared  on  each  side  of  it  ? — I 
think  that  is  quite  possible.  It  has  been  tried  and 
proved  again  and  again. 

1061.  (Sir  William  Leishman.)  Your  colleague  and 
co-worker,  Major  Hai-vey,  is  just  back  from  Africa, 
and  you  have  seen  him  I  understand.  It  would  interest 
us  if  you  could  tell  us  whether  he  has  brought  you 
any  recent  reports  in  continuation  of  your  work,  and  in 
confirmation  or  otherwise  of  what  you  told  us  before. 
—I  do  not  think  there  is  anything  very  new  or  very 
striking.  They  managed  to  transmit,  as  I  understood 
him  to  say,  a  trypanosome  disease,  r/tofZesje/ise,  or  britcei 
as  I  call  it,  by  Glossina  hrevipalpis.  That  is  probably 
a  new  fact.  I  sent  Major  Hamerton,  who  had  got 
rather  seedy,  away  for  a  change  of  air  100  miles  down 
on  the  Upper  Shire,  and  he  found  the  fly  there  very 
highly  infected  with  the  same  trypanosome  as  we 


found  in  the  low  country  near  us.  I  heard  that 
Dr.  Morgan,  who  has  been  in  the  district  north  of  the 
fly  district,  has  found  several  cases  of  sleeping  sickness 
m  his  district,  and  Dr.  Sanderson  in  the  Upper  Shii-e 
district,  where  Major  Hamerton  was,  has  also  found 
several  cases  among  natives. 

1062.  {Chairman.)  Is  this  palpalis  country  or 
morsitans  country  ? — Morsitans  country.  This  to  my 
mind  is  a  proof  that  if  you  go  into  a  game  country  and 
a  morsitans  country  where  there  are  numerous  natives, 
not  an  uninhabited  country,  and  examine  the  natives 
sufficiently  thoroughly,  you  will  find  here  and  there 
cases  of  Nyasaland  sleeping  sickness  among  men.  It 
was  thought  that  as  the  Domira  Bay  road,  ruiming  to 
the  lake,  had  been  used  for  a  very  long  time  as  a  sort 
of  high  road  through  Nyasaland  into  North- Eastern 
Rhodesia,  and  on  to  Lake  Tanganyika,  cases  of  sleeping 
sickness  might  have  been  carried  along  that  road,  and 
that  therefore  the  cases  occuriing  along  the  Domira 
Bay  road  in  the  sleeping  sickness  area  of  Nyasaland 
might  have  been  imported.  I  said  at  the  beginning  of 
last  year  and  at  the  beginning  of  this  yeai'  to  the 
Nyasaland  Government,  that  I  would  like  them  to 
make  a  very  thorough  examination  of  the  country 
north  and  south  of  the  proclaimed  area,  as  I  was  sure 
that  the  conditions  there  were  the  same  as  the  condi- 
tions in  the  proclaimed  area,  and  that  in  all  probability 
we  would  find  cases  of  sleeping  sickness  there.  It  is 
very  difficult  to  find  cases  of  disease  among  natives 
who  are  all  fighting  against  you,  and  it  takes  time  for 
medical  men  put  on  to  the  work  to  gain  the  confidence" 
of  the  natives  and  get  the  organisation  into  proper 
working  order.  Last  year  no  cases  were  found,  but 
this  year  several  cases'  were  found  in  the  northern 
district  and  several  were  found  in  the  southern  district. 
This  is  an  argument  in  favour  of  my  theory  that 
wlierever  you  find  wild  game  with  T.  bracei  in  their 
blood  and  Glossina  morsitans,  you  will  find  some  cases 
of  Nyasaland  sleeping  sickness  among  men  if  you  only 
look  hard  enough. 

1063.  Did  Major  Harvey  give  you  any  information 
about  the  occurrence  of  human  cases  in  the  regi:)n 
where  Dr.  Taute  had  been  working  Dr.  Taute  stated 
that  he  found  no  cases,  I  understand  ? — No ;  Major 
Harvey  did  not  make  any  statement  in  regard  to 
Di'.  Taute's  district ;  )iut  that  Dr.  Taute  could  not 
find  cases  there  is  quite  natural.  It  takes  some  time 
to  know  the  district  and  to  get  the  confidence  of  the 
natives,  as  I  said  before.  You  require  to  have 
trained  natives  in  every  village  constantly  on  the 
look-out,  and  taking  specimens  of  the  blood  of  every 
person  who  appears  ill.  Such  a  man  gets  to  know 
the  villagers.  If,  for  instance,  Di'.  Taute  went  into 
a  native  village  his  coming  would  be  known  for  some 
hom-s  before,  and  all  the  sick  would  be  taken  out  and 
hidden  in  the  bush. 

1064.  {Mr.  Buxton.)  One  question  about  the  Domira 
Bay  i-oad.  That,  I  understand,  is  where  you  have 
suggested  that  the  experiment  of  an  enclosure  should 
be  made  ? — Yes  ;  that  was  my  suggestion  to  the  Govern- 
ment. 

1065.  It  was  suggested  just  now  that  the  position 
would  be  met  by  a  clearance  on  either  side  of  the 
road.  You  suggest  enclosure  and  the  exclusion  of  the 
animals  ? — Yes,  without  any  clearing  at  first.  The 
experiment  is  to  find  out  the  eifect  on  the  fly  of  the 
exclusion  of  the  wild  animals.  If  the  first  experi- 
ment failed  we  could  then  get  the  natives  to  clear  the 
whole  of  the  enclosed  space,  and  in  that  way  we  could 
make  the  road  clear  of  fly,  I  think. 

1066.  You  would  have  a  distinct  belt  enclosed  on 
either  side  of  the  road  P — Yes. 

1067.  (Br.  Bacjshawe.)  I  want  to  ask  you  about  one 
point.  I  do  not  know  that  it  is  of  very  great  import- 
ance, and  it  leads  to  something  rather  speculative. 
You  found  in  Nyasaland  two  trypanosomes,  simia'  and 
pecortim,  which  were  very  fatal  to  monkeys  under 
ordinary  conditions.  Is  that  not  so  ? — Yes,  especially 
simix. 

1068.  But  if  eitlier  of  these  trypanosomes  were  put 
through  a  goat  it  would  be  found  very  diffi'tult  to  infect 
monkeys  ? — Yes  ;  the  passage  through  the  goat  destroys 
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the  virulence  of  that  pnrticular  .species  of  trypanosome 
for  the  monkey. 

106!:).  I  want  to  know  whether  it  is  possible  that 
some  such  hypothesis  might  account  for  the  rarity  of 
human  infection  with  rhodetslense  in  Nyasaland, 
whether  with  regard  to  human  infection  it  must  go 
through  some  particular  species  of  animal  or  perhaps 
through  man  himself  ? — Well,  you  know  the  facts  as 
well  as  we  do,  so  that  you  must  frame  your  own 
hypothesis  according  to  your  own  heart's  desire, 
because  I  cannot  help  you. 

1()70.  It  is  very  hypothetical,  of  course,  but  a  great 
deal  of  what  we  have  to  consider  is  hyp(jthetical  ? — 
Yes.  I  have  no  facts  before  me.  It  must  remain  pure 
theory.  You  see  yovi  cannot  experiment  on  man.  If  we 
could  pvit  rliodesientie  through  different  animals  and  then 
put  it  into  man  and  find  out  wliether  its  going  throngli 
certain  animals  made  it  more  virulent  to  man,  that 
would  be  one  thing,  but  when  you  are  debari'ed  from 
experimenting  upon  man  you  come  up  against  a  brick 
wall.    That  is  all. 

1071.  (Sir  John  Bradford.)  I  have  two  or  three 
questions,  Sir  David,  in  reference  to  Trypanosoma 
rhodesiense  and  Trypanosoma  hriicei.  Would  you  mind 
first  of  all  telling  the  Committee  the  history  of  the 
trypanosome  that  was  sent  home  and  was  calledTryjKiiio- 
snma  brucei  ?  Just  tell  us  shortly. — After  the  trypano- 
some was  discovered  in  Zululand  in  the  blood  of  cattle 
and  the  blood  of  wild  game  it  was  thought  that  it  would 
be  useful  if  this  new  kind  of  parasite  was  sent  home  to 
the  laboratories  in  England  in  order  that  it  might  be 
woi'ked  at  under  more  fa\'ourable  lalioratory  conditions 
than  we  had  in  Zululand.  I  wrote  to  the  Governor, 
Sir  Walter  Hely  Hutchinson,  asking  if  animals  could  be 
forwarded  to  England  for  this  purpose,  and  he  wrote 
back  saying,  certainly.  T  then  sent  by  a,  native  police- 
mnii  two  dogs  inocidated  with  nagana  down  thect)nntry 
and  they  reached  G()vernmen5:  H(.)use  in  Pietermaritz- 
burg,  and  I  think  their  lilo.jd  was  there  reinoculated 
into  other  dogs  which  were  sent  on  board  one  of  the  home- 
going  steamers.  Dr.  Wagstatt'e  took  charge  of  them. 
He  took  several  healthy  dogs  and  the  two  inoculated  f)nes, 
and  during  the  voyage  he  had  to  inoculate  the  healthy 
dogs  from  infected  ones  in  order  to  allow  infected  dogs 
to  reach  England  alive.  They  did  reach  the  Royal 
Society  and  they  were  handed  over  to  Messrs.  Kanthack, 
Blandford,  and  Durham.  They  worked  with  them  at 
Cambridge,  I  think,  and  they  wrote  papers  on  the 
morphology  of  the  trypanosome  and  on  the  action  of 
the  trypanosome  on  experimental  animals. 

1072.  They  i-eached  the  Brown  Institution,  or  one 
dog  did  r' — I  believe  so. 

1073.  Was  any  other  material  sent  by  you  ? — No 
other  animal  was  sent  to  England  in  that  way.  When 
I  was  in  Zululand,  Dany/  and  Bordet,  from  the  Pasteur 
Institute,  were  working  at  rinderpest  and  horse-sickness 
near  Pretoria,  and  they  sent  a  man  on  a  horse  to  I'ide 
over  country  to  find  me.  He  went  through  the  country 
very  much  as  the  Saracen  maid  did  when  she  came 
to  England  looking  for  her  runaway  knight,  just 
saying,  "Bruce,  Bruce,"  and  at  last  he  arrived  at  me. 
He  had  passed  through  a  certain  amount  of  fly  country. 
His  horse  was  a  good  one,  -and  I  had  a  horse  wdiich  was 
not  so  valuable  but  a  good  healthy  horse,  and  as  he 
had  run  out  of  money  I  said,  "  If  you  give  me  your 
horse  I  will  give  you  mine  and  5Z."  That  was  in 
order  to  do  a  charitable  action,  as  it  were,  in  a  graceful 
way.  We  inoculated  two  dogs  and  he  went  oft'  leading 
them,  biit  had  not  got  very  far  when  I  saw  a  siispieious 
swelling  on  the  Ijelly  of  the  horse  he  had  left  with  me, 
and  we  examined  its  l)lood  and  found  that  it  had  nagana. 
I  sent  my  interpreter  after  the  man  as  hard  as  he  could 
go.  He  found  him  at  the  end  of  the  first  day  30  or 
40  miles  away  and  they  exchanged  horses  again. 
When  he  got  to  the  borders  of  Natal  and  the  Trans\'aal 
the  Transvaal  people  would  not  allow  the  two  dogs  to 
cross  the  border  and  they  were  left  behind.  Ami  they 
did  not  recognise  that  the  horse  he  was  riding  on  was  a 
nagana  horse.  He  was  allowed  to  ride  on,  the  two 
dogs  being  destroyed,  so  that  he  got  through  to  Danyz 
and  Bordet  with  a  horse  infected  with  nagana.  I 
do  not  know,  as  a  fact,  but  I  believe  Danyz  and 


Boi'det  or 'one  or  other  of  them  took  animals  infected 
from  that  horse  to  the  Pasteur  Institute. 

1074.  Those  are  the  only  two  infected  animals  as 
far  a,s  you  know  that  have  been  sent.'* — Yes.  I  think  so. 

1075.  1  wanted  to  know  how  they  reached  Europe; 
that  is  all.  In  your  early  description  of  the  trj'panosonie 
of  nagana  did  you  destiribe  it  as  monomorphic  or  a 
dimorphic  form  or  did  you  rec(jgnise  that  there  were 
more  than  one  form  present  in  the  blood  ? — At  that 
time,  as  it  was  quite  a  new  subject  and  a  vocabulai'y  as 
it  were  had  not  been  invented  for  it,  we  did  not  go  as 
fully  and  thoroughly  into  these  points  as  we  ought  to 
have  done,  but  in  my  report  on  nagana  I  think  you 
will  find  that  we  say  that  there  are  varicnis  shapes  and 
forms  of  the  trypanosonies — that  some  are  long-  and 
slender  and  others  are  shorter  and  stumjDy. 

1076.  So  that  it  would  not  be  quite  correct  toi'esta 
distinction  between  T.  rhodesiense  and  the  tiypanosome 
that  you  sent  home  on  the  question  of  one  being 
dimorphic  and  the  other  being  monomorphic  ? — No. 
I  think  that  the  trypanosome  of  nagana  that  I  worked 
with  in  Zrduland  was  dimorphic.  You  can  see  that  in 
the  photographs  which  were  made  at  the  time.  Then 
in  regard  to  the  trypanosome  in  the  dog  brought  home 
by  Dr.  Wagstaffe  and  studied  by  Kanthack  and  his  two 
co-workers  ,-  they  distinctly  state  that  the  trypano- 
some they  were  dealing  with  was  dimorphic.  It  was 
recognised  that  thei-e  were  long  and  slender  forms  and 
stumpy  forms  with  practically  no  free  fiagellum.  To 
my  mind  it  is  exactly  the  description  that  we  give 
now-a-days  to  these  same  trypanosomes. 

1077.  You  think  that  the  TrijjKtnosovia  rhodesiense 
is  identical  with  Trijpnnosoma  hrncei  ? — That  is  my 
opinion. 

1078.  Do  you  base  that  opinion  entirely  on  mor- 
phiilogieal  grounds  or  have  you  any  experimental 
grounds  to  sappoit  it  ? — I  formed  my  opinion  on  the 
following  gr.;)unds  :  The  fiy  country  of  Zululand  is  not 
vei'Y  far  south  of  the  Hy  country  of  Nyasaland,  and 
there  is  t(j  a  great  extent  a  continuous  bolt  of  fly 
country  lying  between  these  two  fly  belts.  The  wild 
game  of  Zululand  is  very  much  the  same  as  the 
wild  game  of  Nyasaland,  the  same  reedbuck  and 
steinbuck,  duiker,  and  so  on,  and  it  is  the  same  fly  or 
a  very  closely  related  fly.  When  we  got  to  Nyasa- 
land, and  I  covild  not  find  nagana,  which  I  thought 
must  be  in  the  wild  animals  there,  as  it  was  in  the  wild 
animals  in  the  closely  related  fly  belt  in  Zululand,  I 
thought  that  as  there  was  no  nagana  in  Nyasaland, 
rhodesiense  must  in  reality  be  nagana.  That  was  the 
first  argument.  We  then  examined  T.  brucei  and 
T.  rhodesiense  morphologically  very  closely,  and  found 
that  they  were  absolutely  the  same  morphologically. 
That  was  the  second  argument.  The  thii-d  argument 
was  that  we  put  the  Zululand  form,  that  is  T.  brucei, 
which  we  got  straight  from  Zululand,  thi'ough  all  the 
different  animals  we  could,  and  compared  them  with 
animals  infected  by  the  local  Nyasaland  trypanosome, 
and  we  f<jund  that  the  symptoms  in  the  animals  and 
the  length  of  the  disease  were  identical.  For  instance, 
if  a  rabbit  has  nagana,  it  has  very  peculiar  symptoms. 

1()79.  And  that  applies  to  rhodesiense  also  ? — Yes. 

1080.  A  rabbit  inoculated  with  rhodesiense  has  the 
same  peculiarities? — Yes,  the  same  symptoms. 

1081.  So  that  your  opinion  of  the  identity  of  the 
two  was  based  on  something  more  than  morjjhology? — 
Yes — on  the  action  on  animals  and  the  continuity  of 
the  fly  belt. 

1082.  One  witness  here  made  the  suggestion  that 
the  different  varieties  or  the  different  asserted  varieties 
of  trypanosomes  present  in  the  l;)lood  of  wild  animals 
were  really  stages  or  different  forms  of  one  and  the 
same  trypanosome.  Does  that  view  ap].)eal  to  you  ? — I 
do  not  think  it  is  at  all  j)ossible. 

1(.)83.  Have  you,  in  the  course  of  your  woi-k  in 
Nyasaland,  come  across  instances  of  one  and  the  same 
animal  l)eing  infected  by  two  or  more  distinct 
trypa,nosomes  at  the  same  time? — 1  think  we  found 
an  animal  infected  with  four  trypanosomes  in  one  case. 

1084.  {Dr.  I'halmers  Mitchell.)  In  the  same  fly,  do 
you  mean  ? 

1085.  {Sir  John  Bradford.)  Have  you  had  instances 
of  a  fly  being  infected  with  more  than  one  variety  ? — - 
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We  did  not  work  with  one  fly  as  a  rule.  We  have  a 
cage  with  100  or  200  flies  in  it,  and  from  the  cageful  we 
would  get  several  trypanosome  diseases,  but  whetlier 
one  fly  gave  two  at  the  same  time  I  do  not  know — I  do 
not  see  why  it  should  not. 

1086.  I  have  been  thinking  of  some  results  in 
Uganda.  Perhaps  you  would  rather  not  answer,  but 
were  there  not  instances  in  Uganda  of  certain  flies 
containing  more  than  one  variety  of  tiypanosome 
— I  am  speaking  from  memory.  I  cannot  remember, 
but  I  am  quite  certain  that  it  often  occurs. 

1087.  (Chainnun.)  If  one  fly  or  any  number  of 
flies  can  have  difl:erent  trypanosomes,  supposing  a 
man  is  bitten  by  a  fly  that  has  the  trypanosome  of 
simile,  pecorwin,  rhodesiense,  or  whatever  you  like 
(and  we  know  that  pecornm  and  simise  do  not  affect 
man  at  all)>  are  they  immediately  destroyed  in  the 
blood  or  do  they  remain  in  the  blood  and  not  affect 
it Assuming  that  the  rhodesiense  remains  and  the 
other  two  disappear  are  they  killed  at  once  ?  Do 
they  live  at  all  or  are  they  killed  by  the  blood  the 
moment  they  are  injected  into  it  by, the  fly  ?  I  want 
to  know  whether  a  typanosome  that  does  not  affect 
man  has  any  existence  at  all  in  the  blood  or  is  it 
killed  at  once  ? — I  should  think  it  is  killed  within  a 
few  hours.  If  one  simise  was  put  into  a  man  it 
would  not  divide,  it  would  not  multiply,  it  would 
not  find  the  conditions  for  multiplication  and  there- 
fore it  would  be  lost,  and  I  think  that  after  some 
hours  it  would  pi-obably  degenerate  and  die.  But 
when  gamhiense  is  put  in  it  at  once  begins  to  divide 
into  2,  4,  8,  16,  32,  and  so  on,  so  that  in  3,  4,  .5,  or  6 
days  you  find  a  certain  number  in  the  blood ;  but 
the  one  simix  would  not  reproduce  its  kind  and  it 
would  be  lost,  and  in  my  opinion  it  would  die  within 
a  few  hours,  dissolve,  and  disappear. 

1088.  {Sir  John  Bradford.)  There  is  a  question 
which  I  forgot  to  ask  you.  In  Uganda  you  saw  a 
great  number  of  cases  of  sleeping  sickness,  did  you 
not  ? — Yes,  a  great  nimiber. 

1089.  Can  jon  tell  las  whether  any  of  them 
followed  an  acute  com-se  at  all  similar  to  what  has 
been  described  in  the  case  of  Nyasaland  ? — No,  I  never 
saw  one  that  followed  an  acute  course. 

1090.  I  mean  an  acute  course  as  regards  duration 
lasting  only  a  few  months.  Was  there  not  a  case  of 
an  officer  in  the  Royal  Army  Medical  Corps  who  was 
attacked  ? — Yes. 

1091.  Was  not  that  case  acute  ? — He  came  home 
and  he  died  after  three  or  four  months,  but  it  looked 
as  if  his  death  was  rather  an  accident.  He  had  epileptic 
symptoms. 

1092.  I  am  familiar  with  that  case.  I  want  to 
know  whether  there  were  any  number  of  cases  of  that 
kind  as  far  as  you  knew  in  Uganda  at  the  time  you 
wei-e  there  ? — No. 

1093.  You  heard  of  no  others  ? — No. 


1094.  {Chairman.)  How  long  do  they  generally 
last  ? — It  is  very  difficult  to  tell  because  it  is  so  difficult 
to  tell  how  long  the  natives  have  been  ill,  but  I  put  it 
down  as  an  average  of  about  two  years.  A  Fi-enchman 
who  examined  a  number  of  cases  of  Congo  sleeping 
sickness,  and  re-examined  them  at  the  end  of  six  years 
says  that  17  per  cent,  of  the  natives  were  still  alive. 

1095.  How  long  did  the  epidemic  last  in  Uganda  ? — 
It  began  about  1898,  and  it  was  there  in  1909.  It 
lasted  about  11  years. 

1096.  {Sir  John  Bradford.)  A  European  who  was 
sent  home  from  Uganda  lived  between  three  and  four 
years  ? — Yes,  between  three  and  four  years.  I  gave  some 
instances  in  my  summary  of  evidence  with  i-egard  to 
this. 

1097.  {Dr.  Balfour.)  With  regard  to  the  various 
species  of  trypanosome  taken  up  by  the  tsetse  fly, 
I  suppose  it  would  only  be  the  human  species  that 
would  pass  through  the  cycle  to  fit  it  for  reintroduction 
into  the  host  again.  The  others  woiild  not  pass  through 
a  similar  cycle,  would  they  ?  They  would  die  out  in  the 
fly,  would  they  not ;  or  if  they  passed  tlii'ough  a  cycle 
they  would  not  23ass  into  man  again,  would  they  ? — It  is 
only  the  T.  rhodesiense  as  it  has  been  called.  I  call 
it  the.trypanosome  causing  disease  in  man  in  Nyasaland. 
It  is  rathei'  a  long  term,  but  yon  do  not  fasten  yourself 
down  to  any  pai-ticular  specific  name  if  you  say  that. 
Then  there  are  simitt,  pecorum,  and  capra".  Take  these 
four.  They  all  pass  through  a  cycle  in  the  Glossina 
morsitans,  and  they  are  all  capable  at  the  end  of  so 
many  days  of  reinfecting  animals  which  are  suscej)tible 
to  the  disease. 

1098.  Might  all  the  forms  be  injected  into  man  ? — 
The  whole  four  must  be  injected  into  natives  living  in 
the  fly  country  because  the  flies  are  heavily  infected 
with  all  these  four. 

1099.  That  is  what  I  want  to  know.  —  One  point 
that  comes  uj)  is  this  :  that  if  a  fly  was  injecting  two 
kinds  of  trypanosomes  at  the  same  time  the  presence  of 
one  of  the  trypanosomes  might  have  an  effect  in 
making  the  other  trypanosomes,  which  usually  did  not 
affect  the  animal,  infect  it  to  a  certain  extent.  I  think 
that  has  happened  ;  I  cannot  remember  exactly  whei'e, 
but  it  is  laid  down  in  the  papers.  We  thought  we  had 
a  little  evidence  that  if  you  infected  an  animal  with 
two  trypanosomes,  to  one  of  which  the  animal  was 
susceptible,  and  to  the  other  of  which  the  animal  was 
non-susceptible,  the  second  trypanosome  would,  under 
the  circumstances,  take  a  certain  hold  and  you  would 
be  able  to  find  it  in  the  blood  afterwards — that  is  to 
say,  find  it  in  the  blood  of  an  insusceptible  animal,  the 
animal  having  been  made  susceptible  to  the  trypano- 
some by  the  pi-esence  and  the  action  of  another,  the 
blood  having  changed  to  a  certain  extent. 

{Chairman.)  We  are  very  much  obliged  to  you,  Sir 
David. 


The  witness  withdrew. 
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Friday,  31st  October  1913. 


At  the  Privy  Council  Office,  Whitehall,  B.W. 


The  Right  Hon.  The  EARL 

Mr.  E,  E.  Atjsten. 

Dr.  A.  G.  Bagshawb. 

Dr.  Andrew  Balfour,  C.M.G. 

Sir  John  Rose  Bradford,  K. C.M.G. 

Mr.  E.  North  Buxton. 

Sir  Mackenzie  Chalmers,  K.C.B,,  C.S.I. 

Colonel  Sir  W.  B.  Leishman,  F.R.S. 


DESART,  P.C.,  K.C.B.  {Chairman). 

Sir  Edmund  G.  Loder,  Bart. 

Dr.  C.  J.  Martin,  F.R.S. 

Dr.  P.  Chalmers  Mitchell,  F.R.S. 

Professor  R.  Newstead,  F.R.S. 

Mr.  H.  J.  Read,  C.M.G. 

The  Hon.  L.  Walter  Rothschild,  F.R.S. 

Sir  Stewart  Stockman. 

Mr.  A.  C.  C.  Parkinson  (Secretary). 


Mr.  H.  L.  Duke,  M.B.,  B.C.,  D.T.M 

llOU.  (Cha i riiian.)  You  have  been  acting  as  medical 
officer  in  Uganda,  I  understand  ? — Yes. 

1101.  Plave  you  any  experience  outside  Uganda  ? 
Have  you  experience  of  morsitans  as  well  as  palpalis  ? 
—No. 

1102.  Then  your  evidence  would  be  limited  to 
Uganda  and  palpalis  ? — And  other  species  of  tsetse 
not  niorsitaini. 

1103.  With  regard  to  jxtljudis  do  you  consider  that 
jndpaJis  is  dependent  for  its  food  upon  warm  blooded 
mammals,  or  that  it  can  find  food  and  does  feed  as 
readily  on  reptiles,  birds,  and  other  things  ? — It 
certainly  feeds  readily  on  reptiles,  but  I  have  no 
experience  of  birds. 

1104.  To  put  it  quite  roughly  should  you  say  it 
was  as  much  or  nearly  as  much  dependent  ujjon  and 
addicted  to  reptile  blood  as  the  blood  of  mammals  ? — 
I  would  say  it  depended  on  the  food  supply  of  the 
district  which  any  paa-ticular  tsetse-fly  wa,s  taken  from. 
If  there  was  a  lai-ge  excess  of  reptiles  on  certain  islands 
it  would  proljably  feed  exclusively  on  reptiles,  but  if  it 
gut  the  opportunity  it  would  probably  take  mammalian 
blood  in  preference  to  reptilian. 

1105.  Is  it  right  to  say  that  the  iivesence  palpal ig 
would  not  depend  on  the  presence  of  wild  game  an<l 
that  it  would  equally  be  present  if  it  had  reptile  or 
avian  blood  ? — Yes  ;  I  should  say  so  certainly. 

1106.  We  have  been  told  that  the  wild  mammal 
is  a  reservoir  of  trypanosomes  which  could  be  conveyed 
by  the  fly  to  man  or  domestic  cattle.  Could  you  from 
your  own  observation  say  whether  reptiles  would  pi'o- 
vide  a  similar  reservoir  ? — I  have  no  experience  to 
justify  my  saying  they  would. 

1107.  Do  you  know  one  way  or  the  other? — No, 
nothing  I  have  ever  done  woTild  lead  me  to  suggest 
that  reptiles  could  act  as  a  reservoir  in  nature. 

1108.  Have  you  as  regards  mammals  ? — Certainly, 

yes. 

1109.  I  put  practically  the  same  question  about 
man  as  a  reservoir  ? — I  say  there  is  no  question  about 
his  acting  as  a  reservoir,  hut  not  such  an  efficient  one  as 
cei'tain  types  of  mammals. 

1110.  I  wanted  to  ask  you  just  one  or  two  questions 
about  the  epidemic  in  Uganda.  Were  you  there  at 
that  time  ?— No. 

1111.  But  yon  have  heard  a  great  deal  about  it.  I 
have  no  doubt  F — Yes. 

1112.  HoAv  did  that  epidemic,  in  your  judgment, 
arise  ?  I  understand  the  population  prior  to  that 
eiiidemic  had  not  suffered  from  sleeping  sickness  ?— 
As  far  as  I  know  that  is  so. 

1113.  What  is  your  theory  as  to  the  cause  of  that 
epidemic? — 1  think  proliably  (.'irt  infected  porters.  1 
have  always  imderstood  that;  that  is  to  say,  porters 
coming  in  from  a  district  where  sleeping  sickness  was 
endemic. 


.  &  H.  (Ca.mb.),  called  and  examined. 

1 1 14.  If  I  follow  you  aright  that  means  that  the 
source  of  the  epidemic  was  man  ? — The  conveyor  of  the 
epidemic  was  man,  not  necessarily  the  source. 

1115.  The  original  soiirce — whence  he  got  it — I  was 
not  going  back  to ;  but  in  Uganda,  where  the  popula-  - 
tion  had  not  got  it  before,  the  source  was  man — the 
immediate  source  I  will  call  it  if  you  like  ? — I  think  so. 

1116.  That,  if  I  understand  aright,  was  met,  and 
the  epidemic  was  stayed  by  the  removal  of  the  popvila- 
tion  to  a  certain  distance  from  water  where  piaJpialis 
would  not  go  ? — Yes. 

1117.  Within  what  period  was  there  a  diminution 
or  cessation  of  epidemic  conditions  after  removal  of  the 
population  ? — Do  you  mean  as  regards  new  cases  P 

1118.  Yes. — It  so  much  depends  on  the  skill  of  diag- 
nosing the  new  cases.  I  should  say  probably  directly  the 
natives  were  removed  there  was  no  case  of  re-infection. 
Among  those  natives  no  longer  exposed  to  palpalis 
there  is  no  possibility  of  any  case  of  re-infection. 

11]  U.  Is  there  still  some  sleeping  sickness  among 
that  population  ? — There  is  no  population  on  the  lake 
shore  now. 

1120.  But  in  the  population  that  has  been  removed 
from  the  lake  ? — There  are,  certainly,  people  with 
sleeping  sickness. 

1121.  But  they  may  have  been  infected  some  time 
before  ? — Yes,  there  are  cases  of  new  infection  which 
one  heai-s  of  now  and  again,  but  I  think  it  is  very  often 
possible  to  prove  that  those  people  have  been  in  con- 
tact with  palpalis  somewhere  or  other. 

1122.  The  reason  of  that  would  be,  I  suppose,  that 
although  there  may  be  men  who  still,  in  the  presence 
of  fly,  would  be  capable  of  being  a  source  of  infection, 
there  is  no  fly  where  they  live  to  convey  it  ? — No;  I 
think  the  new  cases  have  been  near  fly. 

1123.  There  must  be  a  certain  amount  of  traffic 
which  brings,  at  any  rate,  individuals  of  the  population 
into  proximity  with  fly  which  are  near  the  water  ? — 
That  would  account  for  the  new  cases,  to  my  mind. 

1124.  Have  yow  yourself  considered  the  suggested 
experiment  that  wild  mammals  should  be  fenced  off  or 
rather  driven  out  of  a  particular  area  with  a  view  to 
testing  whether  this  would  get  rid  of  the  fly  or  make 
the  fly  non-infective  ?  Have  you  considered  the  possi- 
bility of  an  experiment  of  that  character? — Not  in 
Uganda. 

1125.  Have  you  considered  it  anywhere  else? — 
Yes,  I  have  read  about  it. 

1126.  You  have  considerable  knowledge  of  the 
habits  of  wild  game  ?— Yes.  to  a  cerLahi  extent. 

1127.  Do  you  think  it  is  ;i  practicable  thing? — 
1  tliink  it  would  depend  enormously  on  the  district 
chosen,  the  natm-al  limits  to  migration,  and  that  sort  of 
thing,  and  also  on  whether  or  not  yow  can  guarantee  to 
exterminate  every  living  animal  in  that  area. 
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1128.  Yoii  say  yoti  have  no  experience  of  the  habits 
of  morsitans  ? — That  is  so. 

1129.  But  as  regards  palpalis,  if  I  understood  the 
answers  you  gave  me  to  my  first  questions,  the  absence 
of  wild  game  would  not  at  aU.  involve  the  deprivation 
of  palpalis  of  food  on  which  they  could  live  and  thrive, 
or  necessarily  be  followed  by  the  absence  of  palpalis ; 
the  palpalis  could  subsist  and  remain  without  the  wild 
mammals  ? — I  think  certainly  on  the  lake  shore,  and  I 
think  elsewhere  too. 

1130.  The  palpalis  is  always  in  the  neighbourhood 
of  water,  is  it  not  ? — Yes,  but  not  necessarily  with  a  big 
svipply  of  reptiles  such  as  it  has  on  a  big  lake. 

1131.  {Mr.  Bead.)  Morsitans  does  occur  in  the 
northern  part  of  the  Protectorate  ? — I  believe  I  am 
right  in  saying  they  do  in  the  Western  Province. 

1132.  I  seem  to  have  seen  a  recent  dispatch  from 
the  Governor  in  which  he  refers  to  a  great  number  of 
morsitans  on  the  road  from  Masindi  to  Butiaba? — 
Unfortvmately  I  have  never  been  there,  but  I  have  been 
in  a  place  where  morsitans  is  siipposed  to  occiu-.  I 
gather  from  Dr.  Hodges  that  the  evidence  on  which 
morsitans  was  diagnosed  was  qvxite  inadequate  and 
1  never  saw  it.  I  covered  the  same  ground.  I  saw 
pallidi.pes  in  plenty  but  never  morsitans. 

1133.  Do  you  consider  that  any  scheme  of  game 
extermination  is  feasible  in  Uganda  where  so  much 
elephant  grass  exists  ? — No. 

1134.  {Sir  John  Bradford.)  You  worked  for  two 
years  as  a  member  of  the  Royal  Society's  Commission 
on  Sleeping  Sickness  in  Uganda  ? — Tes. 

1135.  What  part  of  the  inquiry  were  you  specially 
concerned  with  ?  —  Chiefly  the  role  played  by  the 
antelope  in  the  spread  of  trypanosomiasis  both  human 
and  of  domestic  animals. 

1136.  You  made  a  considerable  number  of  observa- 
tions on  the  presence  of  trypanosomes  in  wild  game, 
did  you  not  ? — Yes. 

1137.  Have  you  formed  any  conclusions  as  to  what 
trypanosomes  are  commonly  present  in  wild  game  ? — 
Most  commonly  ? 

1138.  Commonly? — Yes,  I  have. 

1139.  Would  you  tell  the  Committee  ? — 1  think  the 
commonest  trypanosome  in  wild  game  in  Uganda  is  Try- 
panosoma uniforme,  and  then  possibly  vivax.  Pecorum 
is  also  common  in  certain  parts,  and  also  on  the  lake 
shore  a  trypanosome  which,  as  far  as  one  can  diagnose 
hj  laboratory  methods,  seems  to  be  the  human  Trypano- 
soma gamhiense. 

1140.  In  what  wild  game  did  you  specially  find 
gamhiense  ? — Only  in  situtunga  antelope. 

1141.  Was  that  strain  obtained  from  tlie  situtunga 
inoculated  into  antelopes  at  the  laboratory  ? —No, 
there  did  not  seem  to  be  any  occasion  to  do  so. 

1142.  What  strain  was  it  that  was  in  the  ante- 
lopes ? — Sir  David  Bruce  called  it  a  human  strain. 

1143.  Do  you  know  the  history  of  that  strain  r — No, 
I  do  not ;  1  think  it  came  from  sleeping  sickness  cases 
at  a  particulai-  canip. 

1144.  Do  you  know  whether  the  strain  was  injected 
directly  into  antelope  from  a  human  being  or  whether 
it  had  passed  through  other  laboratory  animals  first  ? 
— I  believe  it  was  direct  as  far  as  I  know,  but  the  only 
information  I  have  got  is  that  it  was  an  vmdoiibted 
human  strain  of  trypanosome  put  into  the  antelope  in 
the  fij'st  case.  I  believe  it  came  straight  from  the 
blood  of  the  patient. 

1145.  Those  antelopes  were  in  the  laboratory  when 
you  first  arrived,  were  they  not  ? — Yes. 

1146.  Are  they  still  alive  ? — They  were  alive  when 
1  left,  and  as  far  as  I  know  they  will  be  when  I  get 
back,  most  of  them. 

1147.  What  period  has  elapsed  now  ? — It  is,  1 
think  three  years,  if  not  more,  since  they  were  first 
infected. 

1148.  Is  the  tiypanosome  still  recoverable  from 
blood  of  these  animals  (I  am  talking  of  when  you  were 
last  in  Uganda)  ?— I  last  recovered  it  22  months  after 
the  first  infection,  and  since  then  no  exhaustive 
experiments  have  been  done  on  them,  but  I  am  to  do 
souie  when  I  get  back  again. 


1149.  And  the  antelope,  I  understand,  remain  in 
good  health? — Yes,  they  were  breeding  quite  fre- 
quently in  captivity  and  in  excellent  health. 

1150.  Have  you  yourself  found  the  Trypanosoma 
gamhiense  in  the  Ijlood  of  wild  animals  ? — Yes. 

1151.  May  I  ask  how  you  formed  the  opinion  that 
you  were  dealing  with  Trypanosoma  gamhiense  ? — ^For 
several  reasons,  one  of  which  was  that  when  this  ante- 
lope trypanosome  was  exposed  to  laboratoiy-bred 
palpalis,  in  other  words,  when  a  monkey  infected  with 
this  trypanosome  was  fed  iipon  by  clean  khoratory- 
bred  flies,  the  flies  became  infected,  and  after  dissec- 
tion they  showed  the  trypanosomes  in  the  salivary 
glands  and  the  gut  exactly  in  the  same  way  as 
we  know  Trypanosoma  gavibicnse  behaves  in  the 
fly.  That  I  consider  quite  an  important  test.  Then 
the  sub-inoculations  into  rats  and  other  small  labora- 
tory animals  corresponded  roughly  with  the  presence 
of  gamhiense  ;  and  thirdly,  the  trypanosome  was 
resistant  to  the  action  of  human  serum. 

1152.  With  the  present  methods  availalile,  do  you 
think  it  possible  to  form  a  definite  opinion  as  to 
whether  the  blood  of  a  given  wild  animal  contains 
Trypanosoma  gamhiense? — I  think  matters  have  come 
to  such  a  pitch  that  the  only  final  test  of  gamhiense  is 
definite  knowledge  as  to  whether  or  not  a  human  being 
is  susceptible  to  that  j^articular  trypanosome. 

1153.  Have  you  any  doubt  in  your  own  mind  as 
regards  your  own  work,  for  example,  that  the  blood  of 
wild  animals  contains  Trypxnosoma  gamhiense  ? — Not 
the  slightest. 

1154.  So  that  you  do  believe  that  you  can  identify 
a  certain  trypanosome  to  which  the  name  gamhiense 
has  been  given  ? — I  believe  that  this  trypanosome  I 
obtained  fi'om  these  antelopes  on  the  islands  of  the 
lake  is  the  same  trypanosome  that  came  from  the 
natives  and  that  caused  the  epidemic,  but  there  is  not 
the  slightest  doubt  it  has  altered  enormously  during  its 
sojourn  in  wild  animals  and  its  absence  from  natives. 

1155.  That  is  not  quite  what  I  want  to  bring  out. 
We  have  had  some  evidence  that  it  is  diflicult,  if  not 
impossible,  to  distinguish  the  trypanosomes  present  in 
the  blood  of  animals,  and  what  I  want  to  know  is 
whether  you  think  in  the  present  state  of  knowledge  of 
the  subject  it  is  possible  to  form  an  opinion  as  to 
whether  the  blood  of  an  animal  does  or  does  not 
contain  Trypanosoma  gamhiense ;  or,  in  other  words, 
can  joxi  be  certain  that  the  given  trypanosome  you 
find  in  the  Vjlood  of  man  is  gamhiense,  and  not  some 
other  trypanosome  ? — Unless  I  am  allowed  to  do  my 
own  test,  I  do  not  think  I  can,  because  the  gamhiense 
was  primarily  obtained  from  the  human  blood,  and 
therefore,  to  my  mind,  you  cannot  definitely  state  that 
any  trypanosome  is  gamhiense  unless  you  see  it  in  a 
hviraan  being.  ■ 

1156.  Would  you  go  so  far  as  to  say  that  the 
trypanosome  you  found  in  the  blood  of  an  animal  was 
a  trypanosome  pathogenic  to  man  ? — As  far  as  one  can 
hQ  certain,  I  should  say  it  would  be  pathogenic. 

1157.  For  the  practical  purjjose  of  controlling  the 
disease,  would  you  think  that  our  knowledge  at  the 
present  time  is  sufficient  to  justify  measures  being 
taken  on  that  hypothesis  ? — Certainly. 

1158.  Leaving  gamhiense  for  a  moment,  have  you 
any  experience  as  regards  your  own  work  of  the 
trypanosome  which  is  called  Trypanosoma,  rhodesiense  ? 
— I  have  found  tiypanosomes  in  game  which,  again  on 
laboratory  methods  of  diagnosis,  seemed  to  me  to 
cori'espond  with  Trypanosoma  rhodesiense  to  such  an 
extent  that  Dr.  Kinghorn,  who  saw  my  experiments 
before  they  were  published,  said  that  had  he  met  that 
tiypanosome  he  would  have  called  it  Trypanosoma 
rhodesiense.  ^ 

1159.  So  that  in  the  course  of  your  work  in  Uganda 
you  have  found  in  game  a  trypanosome  which  corre- 
sponds with  the  description  of  Trypanosoma  rhodesiense  ? 
— The  particular  trypanosome  was  sent  to  me  by 
Mr.  Montgomery  from  East  Africa. 

1160.  You  have  not  foimd  it  in  Uganda? — I  have 
found  some  trypanosomes  which,  as  far  as  I  can  see, 
are  extremely  closely  allied  with  rhodesiense,  if  not 
identical  with  it,  from  game  in  Uganda. 
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11(51.  Do  yoii  draw  a  shai'p  line  of  differentiation 
between  rhodesiense  and  gumbiense  ? — I  think  one  can 
distinguish  Letween  types,  but  1  think  it  is  quite 
possible  that  certain  trypanqsomes  would  Ije  just  about 
midway  between  the  two.  The  two  extremes  are  quite 
definite,  but  I  do  not  think  it  at  all  necessary  to  exclude 
the  possibility  of  interuiediate  types  being  found. 

1162.  You  mean  on  morphological  grounds  ? — I 
mean  the  great  distinction  is  the  morphological  one. 

1163.  Leaving  that  part  of  the  suljject,  you  have 
had  some  experience  of  pecorwyn,  have  you  not  ? — Yes. 

1164.  Do  you  look  upon  that  as  a  perfectly  separate 
form  of  trypanosome  ? — From  yambiense,  yes,  cei-tainly. 

1166.  You  look  on  it  as  a  perfectly  distinct  species  ? 
— Yes,  from  either  rhodesiense  or  gambiense. 

1166.  Would  you  liase  that  simply  on  differences  in 
morphi:)logy  or  other  differences  ? — Cliietiy  differences 
in  morphology,  but  they  are  veiy  constant.  They 
behave  differently  in  the  fly. 

1167.  Then  have  jow  found  in  the  com-se  of  your 
inquiry  that  game  may  be  infected  with  more  than  one 
trypanosome  ? — Yes. 

1168.  You  are  quite  satisfied  that  the  different 
appearances  are  not  different  stages  in  the  life  history 
of  one  and  the  same  ? — Quite  certain  on  that  point. 

1169.  You  are  perfectly  satisfied  they  are  dift'erent 
trypanosomes  ? — Yes. 

1170.  Could  you  give  us  an  instance  ? — Of  finding- 
two  tryjianosomes  ? 

1171.  I  only  want  you  to  mention  the  trypano- 
somes ? — You  can  find  an  animal  infected,  say,  with 
Trypanosoma  vivax  and  Trypanosoma,  pecorum,  and 
you  can  separate  them  by  sul)-inoculations  and  exclude 
one  perfectly  easily  by  choosing  the  proper  animal  to 
sub-inoculate  the  blood  into. 

1172.  So  you  are  satisfied  that  there  is  a  consider- 
able number  of  trypanosomes  ? — Not  a  considerable 
number,  but  a  few  species  fast. 

1173.  Could  you  give  them  tons? — I  think  vivax 
is  a  fairly  fast  species,  and  I  think  luilforme  is,  and 
I  think  pecoriun  is.  Pecornm  and  nanum  are  allied 
closely.  I  think  the  so-called  brncei  group  are  at 
present  very  unstable. 

1 1  74.  What  would  they  include  ?  —  They  would 
include  gamhiense,  rhodesiense,  brucei,  eqiiiperdmn, 
eqiiinum,  and  pecaudi. 

1175.  Ha.ve  you  had  any  experience  of  sleeping- 
sickness  in  man  ? — No. 

1176.  Were  you  not  in  medical  attendance  at  any 
of  the  sleeping  sickness  camps  ? — No. 

1177.  (Dr.  Ba-gshawe.)  You  were  saying  just  now 
that  Trypanosoma  gamhiense.  or,  a  trypanosome  you 
could   not  distinguish  from   it,   was   found   in  the 
situtunga.    Was  that  on  the  mainland  or  on  an  island 
— On  an  island. 

1178.  Have  you  examined  those  antelope  caught 
on  the  mainland  as  well  ? — Yes,  I  have  examined 
them.  On  that  particular  island  I  shot  four,  and 
injected  the  blood  of  two  into  one  monkey,  and  the 
jjlood  of  the  other  two  into  another  monkey,  and 
Ijoth  monkeys  became  infected,  and  certainly  they 
were  all  four  infected  with  the  trypanos(jme.  On  the 
mainland,  I  think,  1  examined  about  nine  (jr  ten  of 
that  particular  species,  and  1  found  uniforme  and 
vivax.  hnt  never  any  Trypanosoma  gambiense  in  the 
mainland  buck. 

1179.  Supp(_)sing  it  was  considered  advisable  t(_) 
exterminate  this  particular  species  of  antelope,  du 
yon  think  it  would  be  possible  ? — It  would  be  extra- 
Drdinarily  difficult.    You  mean  situtunga  alone  H 

1180.  Yes. — On  the  mainland  or  the  islands  ? 

1181.  We  had  better  say  first  on  the  mainland? — 
I  think  it  would  he  extremely  difficult  to  exterminate 
them  on  the  mainland. 

1182.  Do  you  think  it  would  be  pussiljle  on  the 
islands  ? — No ;  I  do  not  think  it  woxild.  It  w<iuld 
mean  the  introduction  of  an  enormous  number  of 
natives  into  an  infected  area,  anyhow,  and  even  then 
you  would  not  get  them  all. 

1183.  With  regard  to  the  infectivity  of  Glossina, 
palp<dis  caught  on  the  lake  shore  you  have  made  a 
good  many  obser\-ations,  and  previous  ol)servations, 


I  think,  were  made  l)y  other  Commissioners  of  the 
Royal  Society  ? — Yes. 

1184.  Frcjm  your  oli.servations  and  those  of  tJie 
Sleeping  Sickness  Commission,  do  you  think  the 
infectivity  of  the  lake  shore  flies  with  TrypMinusoma 
gambiense  is  keeping  about  the  same,  or  is  it  diminish- 
ing ? — I  think  it  is  just  about  the  same ;  it  is  very 
little  less,  and  certainly  not  markedly  less,  not  more 
than  would  be  accounted  for  by  the  removal  of  the 
enormous  number  of  infected  natives. 

1185.  How  long  have  observations  been  carried  out 
on  that  point — for  how  many  years  ? — I  think  it  is 
between  four  and  five  years  since  the  natives  were 
finally  removed  from  the  island  and  coastline  to  the 
mainland. 

1186.  You  do  not  think  it  is  more  than  that,  that 
oljservations  have  been  made  on  the  infectivity  ? — Not 
since  the  natives  were  finally  removed.  Observations 
were  certainly  made  some  years  befoi-e  the  removal  of 
the  natives. 

1187.  But  it  is  only  about  four  years  since  they  ha  ve 
been  removed  ? — That  is  all. 

1188.  Dui'ing  that  period  the  infectivity  has  kept 
about  the  same  ? — I  do  not  think  it  is  materially 
altered ;  it  is  a  little  less  but  certainly  .it  has  not 
disappeared.  The  figures  I  obtained  were  obtained  also 
liy  Sir  David  Bruce.  I  have  never  reached  his  maximum 
figures,  but  on  the  other  hand  we  exceeded  his  minimum. 
I  believe. 

1189.  To  go  to  another  point,  you  made  some 
experiments  on  the  prophylactic  properties  of  a  certain 
drug  arseuo-phenyl-glycin  in  the  blood  of  a  monkey 
against  the  bite  of  infected  palpa.lis.  did  you  not  ? 
—Yes. 

1190.  You  found  that  if  infected  palpal  is  were  fed 
on  monkeys  which  had  been  previously  treated  with 
this  drug,  there  was  some  disinfection  in  the  flies  ? — 
Yes,  but  they  had  to  feed  on  the  monkey  a  very  short 
time  after  the  monkey  had  received  its  dose  of  arsenic, 
otherwise  there  was  no  effect  at  all,  and  the  dose  of 
arsenic  was  relatively  a>  very  large  one  from  the  hunaan 
point  of  view. 

1191.  Did  you  finif  tliat  when  flies  known  to  be 
infective  were  fed  on  monkeys  which  had  l)een 
previously  treated  with  this  drug,  the  monkeys  were 
protected  from  infection  ? — -Yes,  to  a  certain  extent 
dependent  on  the  time  which  elapsed  between  feeding 
and  inoculation  with  the  drug. 

1192.  Do  you  think  anything  of  the  kind  could  be 
applied  to  man  ?  Do  you  think  man  could  be  pro- 
tected in  some  such  way  ? — Certainly  only  for  a  very 
short  time,  and  the  question  is  whether  he  would  stand 
a  proportional  dose. 

1193.  For  how  many  days  did  protection  last  ? — I 
think  about  10  to  14  days,  if  I  remember  rightly,  not 
longer. 

1194.  Do  you  think  it  would  be  p<issible  to  <jbtain  a 
similai-  result  with  a  less  dangerous  drug  ? — I  want  to 
tiy  some  other  drugs  vsdth  that  end  in  view ;  I  think  it 
might  very  conceivably  be  done  because  the  effect 
with  fly  infection  is  very  much  more  marked  than  it 
is  if  yoir  infect  by  means  of  a  syringe;  the  immu- 
nity is  much  longer  in  the  case  of  fly  infection  than 
it  is  in  the  case  of  infection  by  a  syringe. 

1195.  So  that  you  think  there  is  some  prospect  of 
successful  work  in  that  direction  ? — Yes.  given  a  less 
violent  sort  of  drug,  I  think  it  is  quite  possible  you 
may,  anyhow  for  a  period  of  say  two  weeks,  discover 
some  means  hy  which  you  could  confer  immunity  on  a 
person  passing  through  an  area  where  trypanosoiuiasis 
exists. 

1196.  {Mr.  Baxton.)  I  understand  that  in  the  Iili.od 
of  the  situtunga,  which  you  shot  yourself  on  an  island, 
you  found  gambiense  ? — Yes. 

1197.  So  at  least  you  thought  you  pr.jved  tliat 
they  were  a  reservoir  of  gambiense  Ijecause  yon  used 
their  blood  to  infect  antelopes? — To  inject  the  small 
Itilxiratory  animals  to  be  exact. 

1198.  As  to  those  you  shot  on  the  mainland  the 
effect  was  not  the  same  ? — To  my  mind  that  was  only 
due  to  the  fact  that  the  antelope  on  the  mainland  are 
far  less  frequently  bitten  by  the  fly  tlian  the  antelope 
on  the  islands  are. 
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1199.  That  is  wliat  I  wanted  to  arrive  at ;  tliat  is 
the  I'eason  for  difEerentiation  you  think  ? — I  think  that 
is  the  only  conceivable  reason  ;  it  is  a  fact  one  observes 
that  the  places  where  the  situtnnga  occur  on  the 
mainland  are  not  necessai'ily  places  where  there  ai'e  a 
lot  of  tsetse. 

1200.  Is  the  situtiinga  the  only  antelope  on  the 
islands  ? — Yes. 

1201.  Supposing  there  were  a  jDractical  experiment, 
I  want  to  ask  you  this  practical  question  :  Do  you  think 
you.  could  exterminate  the  situtunga  on  an  island  ? — I 
think  you  could  on  one  island  certainly. 

1202.  It  is  a  very  small  animal,  is  it  not  ? — No. 
It  is  very  easily  killed  by  the  natives ;  it  is  much  more 
easily  hunted  than  most  anteIoj)e  from  the  native  point 
of  view. 

1203.  Are  they  rather  a  secretive  animal  ? — Yes. 

1204.  And  live  in  rather  dense  growth  ? — On  the 
particular  island  I  am  speaking  of  there  is  very  little 
cover  for  them ;  the  trouble  would  be  in  the  big 
swamps.  I  think  they  could  be  exterminated  from 
one  particular  island  but  jou  could  not  guarantee  that 
they  would  not  swim  over  from  a  neighboui-ing  island 
to  it  after  you  had  finished  exterminating. 

1205.  Dealing  with  the  epidemic  in  Uganda  you 
said  it  was  introduced  by  porters,  that  the  conveyor 
was  man :  Did  you  mean  to  say  by  that  that  man  was 
the  reservoir  ? — I  think  an  infected  native  started  the 
epidemic. 

1206.  Infected  in  his  blood  ? — Yes,  he  walked  over 
to  the  lake  shore  with  tryiDanosomes  in  his  blood  pre- 
sumably. 

1207.  And  infected  the  flies  there  ? — Yes,  the  flies 
bit  him. 

1208.  That  is  the  origin,  in  your  opinion  ? — Yes. 

1209.  Then  he  must  have  been  a  resen^oir  P — 
Yes. 

1210.  (Dr.  Balfour.)  Have  you  ever  done  cultiva- 
tion experiments  in  vitro,  that  is  to  say,  in  the  test  tube 
with  animal  blood  in  Uganda  ? — No. 

1211.  Do  you  think  any  useful  information  could 
be  obtained  by  such  experiments  ? — Do  you  mean  as 
regards  diagnosis  ? 

1212.  Yes,  finding  out  reservoirs  which  might  not 
otherwise  be  detected  ? — No ;  I  think  if  you  made 
cultivations  from  the  blood  of  an  animal  and  found 
organisms  in  your  culture  you  would  be  in  a  diificult 
position  to  say  what  the  organism  was. 

1213.  You  mean  trypanosomes  ?  —  Yes,  because- 
there  are  trypanosomes  like  T.  ingens  in  buck,  which  pre- 
siunably  will  grow  very  readily  on  culture  media,  and 
may  give  forms  quite  like  the  pathogenic  trypanosomes. 

1214.  That  is  in  cultural  forms  ? — Yes,  and  they 
are  of  absolutely  no  significance ;  in  other  words,  the 
less  pathogenic  trypanosomes  will  grow  more  readily 
than  the  pathogenic.  To  a  certain  extent  I  have  no 
doubt  you  could  distinguish  between  them,  but  I  do 
not  think  you  would  be  al^le  to  distinguish  l^etween 
the  pathogenic  trypanosomes  in  culture  if  you  cannot 
distinguish  them  in  the  blood  itself. 

1215.  And  you  do  not  think  it  would  give  you  any 
other  useful  information? — It  would  only  give  you 
useful  information  as  regards  the  number  of  animals 
infected  with  some  sort  of  trypanosome ;  I  do  not 
think  it  wordd  help  you  very  much  towards  the 
diagnosis  of  the  species  of  trypanosome  they  were 
infected  with. 

1216.  Then  you  do  not  think  this  method  should 
form  an  essential  part  of  the  investigation  ? — I  think 
wherever  possible  it  should  be  done. 

1217.  In  some  places  it  is  not  possible  ? — In  some 
places  it  is  very  difiicult ;  in  fact,  we  could  not  do  it 
with  the  number  of  people  we  had  and  the  staff  at  our 
disposal.    We  tried  on  one  occasion  and  failed. 

1218.  Have  you  ever  found  or  heard  of  any  frm- 
goid  disease  in  tsetse-flies  like  that  which  affects  the 
domestic  house  fly  ? — No ;  in  my  small  experience 
from  that  point  of  view,  the  only  time  I  have  ever  seen 
the  tsetse-fly  worried  by  anything  is  when  it  sometimes 
has  a  little  arthropod  creature  growing  on  its  thorax  ; 
a  little  red  thing  which  does  not  worry  it  very  much. 


1219.  But  nothing  in  the  nature  of  a  fungus  ? — No, 
they  very  often  contain  yeasts  In  their  gut,  but  as  far 
as  one  can  see  the  fly  is  perfectly  healthy. 

1220.  (Professor  Newstead.)  I  should  like  to  ask 
whether  you  think  that  Glossina  palpalis  v>-ould  re- 
produce its  species  at  the  same  rate  on  the  blood  of 
lizards  as  on  the  warm-blooded  animals  P — I  am  afraid 
I  have  no  experience  on  that  point. 

1221.  You  have  not  made  any  laboratory  experi- 
ments ? — No  ;  but  other  people  have. 

1222.  (Mr.  Austen.)  Have  you  studied  the  breeding 
of  Glossina  palpalis  on  Lake  Victoria  in  a  state  of 
nature  ? — I  have  frequently  been  on  the  l)reeding- 
groiuids,  but  I  cannot  say  I  have  particulaily  studied 
the  conditions ;  I  know  where  they  breed,  and  I  have 
seen  the  places  where  they  breed  in  that  particular 
district. 

1223.  Would  you  kindly  tell  the  Committee  whei'e 
they  breed  in  that  district  P — Par  and  awaj  the  finest 
breeding-ground  I  know  of  is  on  Damba  Island,  one 
particular  piece  of  shore  ;  the  second  one  is  on  Sesse, 
and  the  third  one  is  the  place  where  Sir  David  Bruce 
got  most  of  the  flies  for  the  laboratory,  but  nowadays 
you  can  find  very  few  pupse  there. 

1224.  Have  these  localities  any  special  character- 
istics P — Sand  is  present  on  two  of  them,  and  thei-e  are 
certain  characteristics  of  undergrowth  that  are  common 
to  all  of  them ;  but  the  main  thing  which  strikes  one 
is  that  it  is  undergrowth — bush — which  terminates 
very  abruptly  on  shingle  of  faii-ly  fine  quality  which 
runs  about  20  yards  down  to  the  lake  shore.  You. see 
a  line  of  foi'est  fronted  by  a  strip  of  more  or  less  sandy, 
shingly  beach. 

1225.  Are  the  pupte,  then,  in  the  shingly  beach  ? — 
Just  inside  the  undergrowth. 

1226.  Not  ovit  in  the  open  P — As  far  as  I  know,  no. 

1227.  Do  you  ever  find  them  associated  with  dead 
logs  or  anything  of  that  sort  ? — Frequently  ;  the  place 
where  the  natives  go  for  them  and  where  you  find  most 
ptxpa3  on  these  particular  beaches  of  Sesse  is  an  old, 
fallen-down  tree. 

1228.  So  that  one  would  be  likely  to  find  more 
pupas  in  a  place  where  there  was  such  an  old  tree  or  a 
piece  of  drift-wood  than  in  a  place  where  there  was  no 
covei'  of  the  kind  P — It  certainly  seems  so. 

1229.  Can  you  suggest  anything  which  possibly 
attracts  the  parent  flies  to  a  jDarticular  spot  in  order  to 
deposit  their  larvae  there  P — Presumably,  they  know  the 
conditions  they  like.  There  must  be  something  about 
these  places  which  attracts  them,  because  they  are  not 
found,  as  far  as  I  know,  in  many  places  which,  from 
my  point  of  view,  look  jvist  as  good.  I  do  not  know 
what  it  is. 

1230.  You  would  say  there  is  something  ? — I  think 
there  must  be,  because  there  are  places  where  you  think 
you  ought  to  find  pupse,  and  you  take  quite  a  time  to 
look  for  them  and  do  not  find  anything — sand  and 
various  things  which  look  as  if  everything  was  all  right, 
and  you  find  nothing. 

1231.  So  that  if  we  could  discover  what  this  factor 
is  in  the  breeding  of  Glossina  palpalis  it  would  be  a 
useful  i^iece  of  knowledge  or  might  be  an  important 
thing  ? — It  might  be. 

1232.  Have  you  come  across  any  evidence  of 
migration  of  the  fly  from  the  islands  to  the  mainland  P 
— That  is  not  my  department. 

1233.  1  know  that,  but  have  you,  as  a  matter  of  fact, 
observed  anything  of  the  kind  P — I  have,  by  taking 
them  over  myself  in  a  canoe  ;  that  is  all. 

1234.  You  have  not  observed  them  passing  natui-ally 
from  the  islands  P — No. 

1235.  Yow  are  aware,  I  suppose,  of  the  method 
which  has  been  tried  on  Piincipe  Island  for  the  trapping 
of  Glossina  palpalis  ? — Yes. 

1236.  The  black  cloth  and  birdlime  method  ?  — 
Yes. 

1237.  Do  you  think  you  could  utilise  that  on  the  shore 
of  Lake  Victoria  P — No,  because  we  have  had  anything 
from  2,000  to  5,000  pupte  a  month  foi'  four  yeai-s  from 
tliis  particular  strip  of  shore  which  is  about  a  quarter 
of  a  mile  long,  and  the  flies  have  not  altered  in  their 
numbers  in  the  slightest  degree  as  far  as  one  can  see. 
In  addition  to  that,  the  natives  ha^'e  been  catching  the 
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flies  themselves  and  destroying  the  pupse.  My  own 
supply  runs  up  to  5,000  a  month  apart  from  Di-.  Car- 
penter's experiments  on  the  same  piece  of  beach.  It 
has  made  not  the  slightest  difference  to  the  numljer  of 
the  flies. 

1 238.  Has  an  experiment  witli  the  black  cloth  method 
actuiiUy  been  tiled  there  ? — I  do  not  think  it  has  evei' 
been  tried  on  Dainba.  I  do  not  think  it  lias  ever  been 
tried  on  a  sarious  scale  in  Ugancti.  The  liy  on  Damba 
is  in  appalling  numliers,  and  we  have  had  this  informa- 
tion about  the  pupse  to  act  upon.  As  to  the  first  fly 
beach  from  which  the  pupse  used  to  come,  something 
has  happened  there  which  has  determined  an  enormous 
diminution  in  the  number  of  the  fly.  The  only  thing  I 
notice  is  that  the  lake  has  sunk  and  that  the  stufl: 
where  they  used  to  deposit  their  pupa  is  now  a  little 
further  off  the  lake  than  before.  Whether  that  has 
done  it  or  not  I  do  not  know. 

1239.  It  is  something  you  think  other  than  the 
collecting  of  the  pupse  P — The  collection  has  gone  on 
and  the  boys  themselves  say  they  have  caught  all  the 
fly,  bat  they  cannot  catch  all  the  fly  on  Damb;i..  It 
is  possible  that  the  numbers  were  never  anything 
like  what  they  were  on  Damba.  Tliey  were  never  so 
numerous  on  tliis  other  beach  as  on  the  Damba  beach. 
Nevertheless,  the  boys  say  they  caught  aU  the  fly  on 
the  first  beach  and  the  fact  is  that  very  few  are  left 
now,  and  it  is  hard  to  find  pupa?. 

1240.  What  is  the  exact  position  of  the  area  where 
the  fly  has  diminished  ? — It  is  on  Baku  Bay  on  the 
eastern  side  on  the  maiiiLind.  I  know  exactly  where 
it  is. 

1241.  You  could  point  to  the  particular  place  on 
a  map  ? — Yes. 

1242.  In  reply  to  ainjtlier  member  of  the  Committee 
you  stated  that  one  means  on  which  you  would  rely  in 
your  diagnosis  of  what  you  consider  to  be  Tnjpnuosoma 
<iavthi<iHiie  in  the  game  would  be  its  behaviour  in  the 
fly  after  feeding  on  an  infected  animal  H — I  think  that 
is  far  and  away  the  most  impoi'tant  means  of  diagnosing 
that  we  have  as  regards  trypanosome  species  now- 
adays ;  I  think  it  is  the  only  natural  test  because  in 
nature  if  the  trypaiiosomij  could  not  survive  in  the  fly 
it  would  never  get  any  further — it  would  die  with  its 
host. 

1243.  Am  I  not  right  in  thinking  tliat  Tnjpanotfiin'i 
bnicei  if  ingested  by  Glossina  palpaUs  behaves  much  in 
the  same  way  as  Trypanosoma  (jamhiense  does? — I 
believe  it  does  exactly. 

1244.  How  then  would  you  distinguish  by  that 
method  between  them  ? — I  do  not  think  you  £ould,  but 
vou  can  distinguish  lietween  the  trypanosome  called 
pecaudi  which  settles  in  the  proboscis  of  the  fly  and 
does  not  settle  in  the  salivary  glands  and  gambieuse  ; 
in  other  words  I  think  the  tryiianosomes  which  behave 
in  the  same  way  in  the  fly  are  probably  suspiciously 
nearly  allied  and  one  would  hesitate  to  call  them 
difl:"erent  species  on  other  grounds.  I  should  apply 
that  fly  test  as  the  final  test  between  two  species,  which 
have  been  pronounced  to  be  identical  on  other  tests. 

1245.  I  thought  you  told  me  just  now  that  both 
Trypanosoma  briicei  and  Trypanosoma^  gambieuse  in 
Glossina  palpalis  behaved  in  the  same  way  ? — Yes. 

1246.  You  could  not  apply  it  as  a  final  test  in  that 
case  ? — I  think  you  could  ;  it  would  make  you  very 
suspicious  about  the  significance  of  their  differences ; 
it  would  make  vne  very  suspicious  about  introducing  a 
trypanosome,  which  behaved  like  gambiense  in  the  fly. 
into  a  human  liody  because  other  people  said  it  was 
not  pathogenic  to  man. 

1247.  Would  it  enable  you  to  say  definitely  that 
that  trypanosome  was  Trypanosoma  gambiense  and  not 
Trijpanosoma  britcei? — No,  not  that  test. 

1248.  Therefore  so  far  as  that  test  goes  a  trypaiio- 
sonie  in  a  wild  animal  which  appeai-ed  to  be  Trypano- 
soma ijainbiense  might,  in  fact,  be  Trypanosoma  brtirei'-^ 
—Yes. 

1249.  You  are  familiar  of  course  with  Dr.  Tautc's 
well-known  experiment  recently  on  himself? — Tes. 

1250.  I  think  you  said  in  reply  to  a  previous  mem- 
ber of  the  Committee  that  yon  regard  the  anju nimtinn. 
ad  Iwminem  as  the  final  argument  ? — Yes. 


1251.  May  I  take  it  that  to  that  extent  you  agree 
with  Dr.  Taute's  conclusion  when  he  says  (I  am  trans- 
lating from  his  statement) :  "  The  trypanosomes  in 
•■  naturally  infected  game  and  in  domestic  animals 
'■  can  be  regarded  with  certainty  as  the  causative 
■'  agents  of  sleeping  sickness  in  man  only  when  they 
"  are  proved  to  be  jDathogenic  to  man."  Would  you 
accept  that  ? — No,  1  have  got  to  stipulate  what  sort  of 
man  he  is  using. 

1252.  How  do  you  mean  ? — If  he  had  used  a  native 
from  an  area  from  which  he  derived  the  trypanosomes, 
the  experiment  would  have  had  very  little  scientific 
value,  and  even  as  the  experiment  stands  no  reliable 
deductions  can  be  drawn  from  a  single  inoculation. 

1253.  Reading  "  white  men  "  for  '•  man  "  you  would 
accept  that  statement  ? — I  think  I  should  have  to. 

1254.  With  regard  to  what  you  said  in  reply  to 
Dr.  Bagshawe  as  to  the  infectivity  of  Glossina  palpalis 
not  having  markedly  diminished  on  the  lake  shore  since 
the  removal  of  the  population,  can  you  tell  the  Com- 
mittee anything  al)Out  the  infectivity  of  your  captive 
antelopes  ?  Has  that  remained  the  same  ?  Have  you 
any  information  on  the  point  ? — I  think  the  frequency 
with  which  one  gets  evidence  of  their  being  infective  is 
decreasing  ;  it  is  more  difiicult  to  prove  it  fi'oni  the 
laboratory  point  of  view,  but  the  fact  remains  that  most 
of  the  evidence  I  get  now  as  regards  their  infectivity  is 
obtained  by  feeding  laboratory- bred  flies  on  those 
antelope ;  in  other  words  the  flies  seem  able  to  pick  uj) 
the  infection  fi-om  the  antelojje  as  quickly  as  anything 
else  ;  that  is  to  say,  the  tiyi)anosome  in  those  antelopes 
is  parti(/ula.rly  favourably  situated  £<:)i'  perpetuation  by 
the  fly. 

1255.  Is  it  m(jre  difiicult  now  to  infect  fly  from  those 
captive  antelopes  than  it  was  ? — Yes,  it  is. 

1256.  Does  that  jjoint  to  anything  do  you  think  ? — 
1  think  for  that  fact  alone  to  be  of  any  value  one  would 
have  to  do  very  many  more  experiments  than  have  lieen 
done  and  that  the  flies  would  have  to  be  fed  foi'  a  certain 
definite  period — a  daily  Ijatch  of  flies  being  fed  on  this 
antelope  for  a  definite  period — and  if  you  found  that  all 
those  flies  were  moi'e  difiicult  to  infect  than  they  were 
in  the  old  days  you  could  say  that  something  has 
happened  in  that  antelope  to  malve  it  less  iufec^tive. 
You  miglit  if  you  fed  them  at  long  intervals  possibly 
strike  a  more  or  less  negative  period  in  the  antelope 
and  get  a  false  impression;  in  othei-  w(irds  the  positive 
evidence  is  what  1  am  after  at  present  to  see  ^vhether 
they  are  infective  still. 

I'JoT.  May  I  take  it  that  you  ctmsider  at  present 
there  is  not  sufficient  evidence  on  which  to  found  a 
conclusi(jn  that  infectivity  in  your  antelopes  is  diminish- 
ing ? — No,  I  do  not  think  there  is ;  I  think  it  is 
diminishing,  but  I  see  no  prospect  of  being  able  to  say 
it  has  died  out. 

1258.  But  yoTi  think  it  is  diminishing  ? — I  think  it 
is.  In  my  o\vn  mind  I  do  not  see  why  it  should  die  out, 
that  is  a  biological  point  of  view. 

1259.  {Sir  Stewart  Stockman.)  There  are  several 
considerable  herds  of  native  cattle,  are  there  not,  in 
Uganda  ? — Yes. 

1260.  Have  you  made  any  examination  of  their 
blood  ? — No. 

1261.  I  would  just  like  to  ask  one  other  question  on 
this  diminution  of  virulence  in  the  antelope.  You  say 
you  think  it  has  diminished  to  a  certain  extent  ? — Not 
the  virulence  but  the  infectivity. 

1262.  I  beg  your  pardon  ;  that  observation  is  made 
on  the  antelope  in  captivity  ? — Yes,  on  various  antelopes 
in  captivity. 

1263.  Do  you  think  it  would  be  the  same  if  they 
were  running  in  nature  ? — I  think  s(  >. 

1264.  {Dr.  Martin.)  You  acceded  to  Dv.  Taute's 
conclusion  that  the  only  way  of  deciding  that  a 
trypanosome  found  in  a  wild  animal  was  jmthogenic  to 
man  was  to  try  ? — Yes. 

1265.  But  would  you  accept  the  converse,  that  if 
in  one  instance  a  trypanosome  found  in  a  wild  animal 
did  not  infect  a  man  therefore  that  trypanosome  could 
not  infect  men  ? — Certainly  not. Ijeca use  the  (-ontvary  has 
been  proved  ;  Dr.  Kleine  and  1  myself  have  on  occasi^in 
injected  virulent  blood  into  :iii  animal  which  is  suscep- 
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tible  to  a  trypanosome  which  I  knew  to  be  in  the 
syringe,  and  the  animal  has  not  become  infected. 

1266.  In  distinguishing  between  hrucei  and 
gamhiense  you  replied  to  Mr.  Austen  that  you  con- 
sidered tlie  final  test  was  the  behaviour  of  the 
trypanosome  in  the  fly :  you  do  not  mean  to  say  that 
you  would  have  any  difficulty  in  distinguishing  between 
hrmei  and  gamhiense,  given  all  the  methods  which  are 
available,  do  you  ?  —  The  only  method  I  know  of 
distinguishing  between  hrucei  and  gamhiense  is  the 
behaviour  against  human  serum,  otherwise  I  think  it 
extremely  difiiciilt  to  distinguish  l)etween  them. 

1267.  You  would  not  place  much  reliance  on  the 
vai'ying  pathogenicity  for  different  animals  and  on  the 
type  of  disease  which  followed  infection  of  the  one  or  the 
other? — Not  if  one  was  dealing  with  strains  of  the 
trypanosomes  which  had  been  kept  up  in  laboratories 
for  a  long  time. 

1268.  {Mr.  Rothschild.)  You  said  in  answer  to  the 
Chairman  that  you  thovight  the  fly  might  possibly 
survive  the  destruction  or  driving  ofi:  of  the  big 
game  by  feeding  on  reptiles,  but  do  you  not  think 
it  is  highly  probable  that  if  the  big  game  is  destroyed 
or  driven  away,  not  only  will  the  fly  feed  on  the  smaller 
mammals  but  that  it  will  also  infect  those  ? — I  think  the 
small  mammals  have  to  be  reckoned  with  just  as  much 
as  the  larger  mammals  and  that  is  the  difficulty  of  the 
experiment  which  has  been  suggested. 

1269.  That  is  what  I  thought  and  what  I  wanted 
to  bring  out.  I  have  been  told  that  in  experiments 
elsewhere  baboons  are  specially  sensitive  to  various 
human  diseases ;  would  it  not  be  extremely  probable 
that  the  fly  would  feed  on  the  baboons  and  might  even 
cause  a  serious  epidemic  to  be  carried  by  them  ? — You 
have  got  to  exterminate  your  baboons  with  the  rest  of 
your  animals. 

1270.  And  mice,  rats,  foxes,  and  all  small  mam- 
mals ? — Yes.  I  think  the  fly  would  probably  feed,  and 
do  probably  feed  on  anything  with  blood  in  its  veins, 
but  the  frequency  with  which  it  would  get  the  oppor- 
tunity to  feed  on  the  small  mammals  would  probably 
be  very  small. 

1271.  Do  you  mean  by  that,  that  the  small  mam- 
mals are  more  or  less  nocturnal  ? — Partly. 

1272.  But  has  it  not  been  proved  by  the  expedi- 
tion of  Mr.  Willoughby  Lowndes  that  they  were 
eqiially  harassed  at  night  by  the  tsetse-fly  as  in  the 
daytime  ? — It  depends  on  the  species  of  tsetse. 

1273.  These  tsetse-flies  were  submitted  to  Mr. 
Austen,  and  he  knew  what  species  they  were. — I  do 
not  think  'palpalis  will  ever  worry  you  at  night. 

1274.  Although  at  the  present  moment  the  chance 
of  the  flies  getting  at  smaller  animals,  such  as  mice 
and  rats,  is  rather  problematical,  might  it  not  be  that 
owing  to  the  difiiculty  of  rapidly  driving  oft'  the  big- 
game  theu'  habits  would  alter  somewhat,  and  they 
might  hunt  out  these  smaller  animals  ? — If  they  have 
sufficient  intelligence,  yes  ;  I  think  they  would  have  to 
take  every  opportiinity  of  feeding  what  they  could, 
but  I  do  not  know  what  eifect  it  would  have  on  the 
flies. 

1275.  I  merely  want  to  get  at  the  fact  that  the 
smaller  mammals  having  warm  blood  as  opposed  to 
the  reptiles,  they  would  more  willingly  search  out  the 
.small  mammal  than  go  straight  from  the  bigger 
mammals  to  the  reptiles  ? — That  I  do  not  know. 

1276.  {Sir  Mackenzie  Chalmers.)  How  long  have 
you  been  working  at  sleeping  sickness  in  Africa? — 
About  three  years. 

1277.  How  long  have  you  held  your  present 
appointment  as  medical  officer  ? — The  same  time. 

1278.  I  thought  you  went  out  there  originally  for 
the  Royal  Society  ? — I  went  straight  to  the  Royal 
Society's  laboratory,  and  have  been  there  ever  since. 

1279.  Is  your  work  purely  research  woi-k  oi'  is  it 
administrative  work  ? — Purely  research  work. 

1280.  When  you  go  out  again  your  work  will  be 
purely  research  ? — Yes,  for  this  next  tour,  anyhow. 

1281.  Do  you  know  what  administrative  measures 
have  been  taken  recently  ?  Does  that  come  within 
your  knowledge  ? — 1  happen  to  know  in  a  certain  part 
of  the  Western  Province  of  Uganda  what  has  been 
done. 


1282.  What  is  that  ? — Simply  moving  the  natives 
from  the  fly  districts. 

1283.  That  has  proved  successful  ? — Yes,  in  this 
particrdar  part  of  the  world  there  are  very  few  natives, 
and  the  fly  country  is  a  very  unprofitable  sort  of 
country,  and  it  is  singularly  easy  to  move  the  natives 
from  the  flies. 

1284.  When  you  move  the  natives  do  you  segregate 
the  sick  in  any  way  ? — They  ai-e  segregated  temporarily, 
to  a  certain  extent. 

1285.  You  do  not  think  there  is  any  danger  of 
infection  as  long  as  you  keep  flies  away  from  the  sick  ? 
— I  think  not. 

1286.  I  do  not  quite  know  what  your  opinion  is 
about  this  suggested  experiment  of  clearing  an  area  : 
Do  you  think  it  is  a  possible  one  ? — I  do  not  think 
it  possible  in  Uganda,  but  I  do  not  see  why  it  should 
not  be  possible,  provided  you  can  do  what  you  say  you 
can  do  about  clearing  the  area  of  everything.  You. 
have  to  move  leopards,  elephants,  hyrenas,  and  every 
conceivable  form  of  animal  in  order  to  make  the 
experiment  valuable. 

1287.  Is  the  trypanosome  ever  found  in  carnivora  ? 
— I  have  found  pecorum  in  the  hyajna. 

1288.  But  not  gamhiense? — I  do  not  see  Avhy  it 
should  not  be  found  ;  it  is  only  a  matter  of  luck. 

1289.  Do  you  regard  the  situtiinga  as  the  main 
reservoir  in  Uganda  ? — No,  only  the  islands,  because  it 
happens  to  be  the  only  antelope ;  as  far  as  I  can  see 
there  is  no  reason  to  suspect  one  particular  species 
over  another. 

1290.  But  the  antelope  generally  you  i-egard  as  the 
main  reservoir  at  present  ? — And  buifalo,  as  far  as 
one  knows.  I  have  not  had  the  opportunity  of  shooting 
enough  elephants,  but  I  do  not  see  why  they  could  not 
do  it  too  ;  in  fact,  any  of  the  big  game. 

1291.  You  do  not  regard  any  class  of  big  game  as 
more  guilty  than  the  rest  ? — No,  I  do  not  think  so — 
possibly  the  antelope. 

1292.  You  think  it  must  be  a  sweeping  experiment, 
as  far  as  you  can,  getting  out  all  the  mammals  ? — 
Yes. 

1293.  You  told  us  there  were  a  good  many  other 
tsetse-flies  in  Uganda  ? — There  are  a  lot  of  paUidipcs 
and/M,sca. 

1294.  Are  any  of  these  disease-bearing  ? — I  found 
trypanosomes  in  several  pallidipes  and  in  several /usca, 
but  I  was  not  able  to  decide  what  they  were. 

1295.  Whether  they  were  pathogenic  or  not  ? — No, 
hnt  one  is  perfectly  certain  that  the  prtiZzd?j7es  or  the 
fusca,  one  or  the  othei',  or  both,  must  be  carrying 
trypanosomes,  because  they  infected  the  game  which  I 
found  infected.    There  were  vei'y  few  palpalis  about. 

1296.  So  that  a  crusade  against  palpalis  itself 
itself  would  not  be  of  much  use  ? — No. 

1297.  And  there  must  be  a  crusade  against  all 
Glossinx,  if  there  is  svich  a  word  ? — Yes. 

1298.  Do  you  know  whether  any  of  the  other  biting 
flies  are  possible  carriers  >' — I  think  it  possiljle  in 
connection  with  a  large  herd  of  game. 

1299.  You  told  us  al^out  the  breeding  places  of 
palpalis;  is  it  known  at  all  how  far  off  their- breeding 
places  you  find  the  palpalis — how  far  they  migrate  ? — 
It  is  knovra,  but  I  do  not  know  it;  that  is  not  my 
province.  I  do  not  know  about  it  myself.  Dr.  Car- 
penter knows — I  do  not. 

1300.  In  reptiles,  I  think  I  understood  you  to 
say,  you  never  found  trypanosomes  of  a  pathogenic 
character  ? — No. 

1301.  As  regards  antelopes  which  are  inoculated,  1 
suppose  before  inoculation  you  tested  them  to  find 
whether  there  were  not  already  trypanosomes  in  their 
blood  ? — That  was  Sir  David  Bruce's  work  ;  he  inocu- 
lated them. 

1302.  1  imagine  as  an  ordinary  precaution  he  would 
discover  that  ? — Presumably — yes,  I  know  he  did. 

1303.  As  regards  the  resistance  which  you  told  us 
about  in  laboratory  experiments,  the  tryjjanosome 
suffers  a  good  deal  from  human  blood  or  serum,  does 
it  not  ? — It  depends  on  the  species  ;  the  gamhiense  does 
not  suffer  at  all.  so  far  as  I  know,  but  the  rhodesieiise 
does  ill  vitro. 
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1304.  Do  yoii  draw  any  distinction  between  the 
resistance  in  a  man,  who  is  an  inhabitant  of  the  district, 
and  one  who  is  a  stranger  to  the  district  ?  — I  think  I  do. 
I  do  not  know  that  I  have  any  reason  for  doing  so. 

130.5.  You  ha.ve  not  tried  hilxiratory  experiments  to 
see  whether  the  l^lood  of  an  inhaljitant  is  more  fatal  to 
the  trypanosome  than  the  blood  of  a  stranger  ? — No,  I 
have  not  done  that  at  all. 

1306.  But  from  your  general  observations,  do  you 
think  tliere  is  any  difference  between  people  who  have 
been  born  and  bred  in  a  district,  and  strangers  coming 
into  it  ? — I  only  think  there  is  ;  I  have  no  reason  for 
saying  so. 

1307.  It  seems  probable,  you  think? — Yes,  that  is 
with  regard  to  the  tryjjauosomes  which  )jelong  to  the 
country  in  which  the  natives  live,  not  trypanosomes 
introduced  from  another  country  to  which  tliey  have 
never  been. 

1308.  And,  of  course,  resistance  varies  witli  different 
individuals  and  different  states  of  health  of  that 
particular  individual  ? — I  should  say  so,  certainly. 

130y.  That  would  l">e,  at  any  rate,  in  accord  with 
general  experience  in  connection  with  other  infectious 
diseases  P — Yes.  On  the  other  hand  I  think  certain 
trypanosomes  would  get  into  anybody  you  put  them 
into  whetlier  they  were  healthy  or  not. 

1310.  You  think  Dr.  Taute  was  rattier  bicky  in 
the  particular  trypanosome  he  injected  into  himself  H 
— Particularly  lucky. 

1311.  You  would  not  care  to  repeat  the  experi- 
ment ? — Certainly  not. 

1312.  (Sir  William  Leishman.)  Have  you  observed 
tlie  effects  of  feeding  flies  on  reptiles  in  the  laljoratory  ? 
— On  the  longevity  of  the  fly,  do  you  mean  F 

1318.  Do  they  feed  readily  on  reptiles  in  captivity  ? 
— Very  readily  indeed.  On  one  occasion  I  piit  a  toad 
into  a  cage  with  six  flies  and  he  was  annoyed  by  their 
buzzing  round  him.  He  exuded  a  lot  of  stuff'  on  his 
back  and  the  six  flies  got  stuck  on  this  stuff ;  then 
the  toad  went  to  sleep.  The  stuff'  dried  and  the  flies 
Isegan  to  clean  their  legs  and  then  proceeded  to  feed 
on  the  toad,  and  they  fed  vei-y  readily. 

1314.  Any  other  besides  —  Lizai-ds  and  water 
lizards.  I  know  from  observation  that  in  nature  they 
feed  very  readily  on  lizards,  but  they  would  not  do  so 
in  captivity. 

1315.  Did  you  observe  the  effect  on  these  flies  of 
feeding  on  lizard  blood,  first  of  all  with  regard  to  the 
digestion  of  the  blood  in  the  flies  you  tested  as  com- 
pai-ed  with  mammalian  l)lood  ? — No,  I  cannot  say  I 
did.  I  did  an  experiment  dealing  with  newly  hatched 
flies  in  the  laboratory  to  see  whether  the  ))lood  which 
the  fly  imbibed,  either  reptile,  mammalian,  or  human, 
might  not  add  to  the  longevity  of  the  fly  and  I  did  not 
iind  any  dift'ei'ence  at  all.  Provided  the  fly  fed, 
appai-ently  the  blood  was  enough  no  matter  what  it 
was. 

1316.  Did  the  reptilian  blood  seem  t<.>  have  any 
influence  on  gestation  ? — That  I  did  not  try. 

1317.  Do  you  think  it  is  the  case  that  the  tempera- 
ture of  reptiles  increases  when  they  are  exposed  to 
the  sun  ? — One  knows  that  externally  it  does. 

1318.  Have  you  any  other  evidence  as  to  the  tem- 
perature of  tlie  blood  ? — No,  I  have  not. 

1319.  But  you  think  it  is  known  ? — I  have  never 
heard  any  opinion  on  that  point. 

1320.  You  mentioned  that  you  had  come  across 
palUdipes  and  fusca,  as  well  as  iHilpaUs  ;  did  you  get 
any  information  as  to  their  l)rcediug  places  ? — No.  I 
did  not  find  any  pupa3  and  I  did  not  look  for  them. 
Init  Dr.  van  Somei-en  found  the  breeding  places  of 
both  of  them  in  the  district. 

1321.  Do  you  happen  to  know  what  class  of  breed- 
ing place  it  was  ?  Did  it  resemble  that  of  palpalis  ? — 
I  really  do  not  know. 

1322.  Are  )yiJlidi2)es  and  fiofca  common  in  the  areas 
where  you  find  them  ? — Fallidipics  are  very  common 
and  fnsca  are  common  in  the  forests  of  their  districts, 
but  nothing  like  so  common  as  pallidipes. 
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1323.  As  regards  their  feeding  habits,  are  these 
two  flie,  nocturnal  feeders  P — -Pmca  is  to  a  certain 
extent,  I  do  not  know  anything  about  paU/.dipos 
feeding  at  night. 

1324.  I  suppose  you  have  had  the  same  experience 
as  most  people  in  finding  a  disparity  in  the  sexes,  that 
is  to  say,  you  find  more  males  ?— I  am  afraid  I  did  not 
notice  that. 

1325.  You  know  that  is  the  case? — Yes. 

1326.  Have  you  any  views  on  the  causation  nt  that 
— any  explanation  ? — T  have  never  thought  about  it. 

1327.  Do  f II sea  and  imllidipes,  as  fa.r  as  yuu  knuw, 

cause  cattle    disease- -trypanosomiasis   of  stock?  1 

think  they  must  in  this  particukir  district,  the 
Western  Province,  for  instance,  I  think  it  is  extremely 
proljalile  that  prdlidipus  will  carry  the  cattle  trypan- 
osome. I  found  relatively  a  large  number  of  wild 
piilUdip'ti  infected  with  trypanosomes,  and  it  was 
very  much  the  predominant  tsetse  in  that  district. 

1328.  I  would  like  to  know  about  the  number  of 
trypanosomes  you  found  in  the  bhjod  of  antelope,  not 
your  experimental  ones,  but  antelope  naturally  infected. 
Are  they  -i\\i\\\evo\\s?~Uiiiformi  is  usually  relatively 
numerous,  but  vivax  not  very  often. 

1329.  In  a  thin  blood  film  ? — I  usually  examined 
fresh  blood  films. 

1330.  How  long  do  you  usually  take  to  find  them  ? 
— Very  often  the  first  found  was  um'/orme.  but  ni  the 
others  I  sometimes  found  one  between  two  slides ;  I 
looked  over  two  slides  and  found  two  trypanosomes,  or 
one  per  slide,  when  I  had  missed  them  in  the  fresh 
preparation. 

1331.  If,  say  half  a  dozen  tsetses  bit  an  infected 
antelope,  would  you  say  that  every  one  of  them  was 
likely  to  become  infected  ? — I  think  it  is  very  probable, 
because  one  never  examines  anything  like  tlie  quantity 
of  blood  a  fly  would  take  up. 

1332.  Have  you  ever  ol^served  the  nature  of  the 
species  of  bacteria  in  the  intestinal  contents  of  the 
tsetses? — Only  just  from  continually  seeing  them; 
one  sees  the  long  bacteria  and  the  coccus  which 
a,ppear  to  be  the  same  organism,  not  necessarily  so ; 
they  are  present  in  characteristically  different  parts 
of  the  gut,  the  fore  and  the  hind  gut  respectively, 
as  a  rule. 

1333.  Have  you  ever  thought  of  where  these  came 
from.'' — Yes.  I  once  thought  they  might  have  some- 
tliing  to  do  with  the  trypanosomes  for  one  thing.  We 
have  had  various  talks  about  them  liut  we  have  never 
found  out  anything  about  them. 

1334.  You  have  not  investigated  it  ? — No. 

1.335.  Have  you  any  evidence  of  the  Hies  feeding  on 
vegetable  juices  ? — I  have  not. 

1336.  Or  of  drinking  water  in  captivity  ? — No,  I 
have  never  seen  them  do  that :  I  ha-vi;  tried  them,  Init 
never  got  them  to  do  it. 

1337.  {Sir  Madceiizie  Clndmerf:.)  In  your  lal:)oratory 

are  you  working  away  also  at  remedies  in  any  way  ?  ■ 

Only  the  prophylactic  tpiesti(ni.  I  have  only  tried  one 
drug  so  far. 

1338.  That  is  part  of  j^our  work  ? — Yes. 

1330.  That  is  going  on  in  the  laboratory  ? — Yes,  I 
h;ive  done  one  set  of  experiments,  and  I  am  goinw  to 
try  others. 

1340.  How  many  people  have  you  in  your  labora- 
tory ? — Miss  Robertson  was  the  only  one ;  she  was 
doing  her  omi  woi'k'. 

1341.  Is  your  laboiatory  sufficiently  supplied  ?  

The  only  thing  is  that  the  incubator  will  U(it  work  • 
(itherwise  it  is  wonderful  considering  where  it  is. 

1342.  (Chairman.)  Just  one  question  following  up 
the  questions  of  Mr.  Rothschild.  Have  you  experi- 
mented at  all  on  small  mammals  in  the  laboi-atory  ?  

Edible  rats  are  the  only  wild  ones. 

1343.  Do   they  survive?      Are    tliey  apjwrently 

cither  immune  or  tolerant,  or  do  tli(>y  die  as  a  rule   

The  ones  I  have  used  die  very  quickly. 


The  witness  withdrew. 
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1344.  {Chairman.)  You  are  a  medical  officer  in 
Uganda  ? — Yes. 

1345.  How  long  liave  you  been  working  tliere  ? — I 
went  out  in  June  1910. 

1346.  On  what  particular  work  have  you  been 
principally  engaged  ? — Entirely  entomological  work. 

1347.  And  entirely  in  Uganda  ? — Yes. 

1348.  Your  work,  if  I  understand  aright,  is  not 
related  to  morsitans  at  all  ?— No,  I  have  never  seen 
morsitans. 

1349.  As  regards  palpalis  I  gather  you  have  not 
considered  the  question  of  how  far  game  does  or  may 
form  a  i-eservoir  of  the  trypanosome  of  sleeping  sick- 
ness ? — I  have  had  no  opportunity  of  considering  it ; 
I  have  not  worked  at  that  question. 

1350.  Any  information  you  have  is  simply  derived 
from  others  ?— Just  as  you  might  get  it  yourself  from 
reading  papers. 

1351.  Have  you  formed  an  opinion  at  all  as  to  the 
movements  of  Glossina  palpalis,  whether  they  are 
seasonal,  or  what  they  are  dependent  upon,  and  how  far 
their  movements  extend  ? — I  think,  round  the  shores 
of  the  lake  where  I  have  been  working,  where  you  do 
not  get  any  great  seasonal  changes,  there  is  not  likely 
to  be  any  great  migration  ;  but  in  any  place,  such  as 
West  Africa,  where  you  get  seasonal  changes  it  is 
extremely  likely  the  fly  would  migrate  from  place  to 
place  where  certain  places  dry  up  and  others  remain 
damp  ;  that  is  to  say,  a  little  stream  which  dries  up  in 
the  dry  season  would  be  inhabited  by  the  fly  in  the 
wet  season  and  probably  not  in  the  dry  season  at  all. 
I  think  that  is  a  question  of  great  importance. 

1352.  In  the  course  of  such  migration  would  it  as 
far  as  possible  stick  to  the  line  of  water  or  migrate 
over  open  ground  ? — I  think  it  would  stick  to  water, 
or  at  any  rate  to  damp  shaded  forest. 

1353.  You  think  under  most  circumstances  paZpaZzs, 
whether  migrating  or  living  in  one  place,  would  not 
leave  water  ? — I  think  not. 

1354.  It  might  be  impossible  for  it  to  migrate 
without  doing  so,  might  it  not,  in  some  cases  ? — In 
certain  parts  the  upper  part  of  a  river  might  dry  up, 
but  the  lower  reaches  remain  moist,  in  which  case  it 
would  migi-ate  down  the  river. 

1355.  As  regards  the  normal  food  of  Glossina 
palpalis  are  you  are  of  opinion  that  it  has  a  prefer- 
ence for  warm-blooded  mammals  over  reptile  blood  ? 
—Yes. 

1356.  Beyond  that  have  you  any  opinion  as  to 
whether  it  will  prosper  and  thrive  on  reptile  blood  as 
well  as  on  warm  mammal  blood  or  other  food  ? — I  do 
not  think  enough  work  has  been  done  on  that  to  enable 
us  to  say  much  yet. 

1357.  You  would  not  like  to  commit  yourself  to  an 
opinion  on  that  ? — No,  because  it  is  difficiilt  to  get  flies 
to  feed  on  cold-blooded  animals  unless  they  have  been 
in  the  sun  and  got  warmed  up.  I  tried  to  feed  some  on 
a  big  lizard  which  had  been  kept  in  a  dark  box  and  was 
cold"  and  the  flies  would  not  bite  it.  If  the  lizard  had 
been  in  the  sun  the  flies  would  soon  have  bitten  it. 

1358.  Where  it  has  not  sufficient  food  from  other 
sovixces  palpalis  will  feed  fairly  freely  on  reptiles? — 
Most  certainly. 

1359.  I  notice  you  also  state  in  your  summary  :  "  I 
"  have  obtained  evidence  that  Glossina  palpalis  does 
"  imbibe  water  "  ? — Yes,  microscopical  evidence ;  that 
is  to  say,  I  have  seen  in  a  microscopical  examination  of 
the  contents  of  the  gut  of  a  fly  a  minute  Ostracod 
crustacean  which  must  have  come  from  water.  It  was 
small  enough  to  have  been  sucked  up  by  the  fly. 

1360.  We  have  been  told  it  is  most  impi-obable,  but 
would  it  be  conceivable,  that  the  trypanosome  might  be 
acquired  Eiom  any  plant  substance  ?— I  only  know  that 
animals  closely  allied  to  trypanosomes  are  found  in  plaxit 
tissues,  but  I  could  not  say  more  than  that.  I  have 
not  studied  that  side  of  the  question. 

1361.  Are  you  of  opinion  that,  apart  from  wild 
mammals  and  reptiles,  there  are  other  possible  reservoirs 
of  infection,  if  I  may  use  the  expression,  such  as  birds 
and  bats? — I  think  that  bats  certainly  ought  to  be 


investigated.  I  do  not  know  of  any  work  being  done 
on  them  at  all,  but  I  have  seen  them  hanging  up  among 
the  herbage  where  Glossina  was  abundant,  where  they 
could  certainly  have  been  bitten  during  the  daytime, 
and  I  think  work  ought  to  be'doneto  ascertain  whether 
they  may  carry  trypanosomes. 

1362.  I  gather  what  you  think  is  that  the  evidence 
as  to  the  possible  reservoirs,  apart  from  wild  mammals, 
is  not  yet  sufficient  to  enable  us  to  form  a  final  judg- 
ment :  is  that  right  ? — That  is  what  it  comes  to. 

1363.  It  seems  to  be  common  ground  that  in  the 
absence  of  the  fly  both  cattle  and  people  would  be  safe. 
Have  you  formed  any  opinion  as  to  a  practical  method 
of  any  large  destruction  of  the  fly  ? — I  think  theoreti- 
cally there  is  no  difficulty  ;  it  is  a  matter  of  clearing, 
the  practical  difficulty  of  doing  it  is  very  great. 

1364.  Is  your  remedy  clearing  ? — That  is  the  only 
one  I  can  think  of  at  present. 

1365.  You  do  not  think  the  introduction  of  insect 
enemies  to  places  which  are  known  to  be  infested  with 
the  fly  would  be  practically  eflrective  ? — Do  you  mean 
to  say  enemies  which  are  present  in  one  particular 
locality,  but  not  widespread,  or  one  from  some  foreign 
country  altogether  ? 

1366.  I  rather  left  thj^t  to  you. — It  is  entirely  a 
question  of  the  balance  of  nature,  I  think.  I  think  you 
could  never  get  an  animal  completely  to  ei'adicate  the 
fly  unless  it  was  something  which  preferred  the  tsetse 
to  everything  else,  and  in  default  of  tsetse  fed  on 
other  things  so  as  to  keep  itself  going,  and  I  do  not  see 
how  one  is  to  get  that.  Such  animals  as  there  are 
at  present  have  struck  a  balance  long  ago.  There  are 
enemies  of  the  fly  now ;  at  present  there  is  a  certain 
kind  of  wasp  preying  on  the  tsetse  fly,  but  they  have 
been  doing  that  for  a  considerable  time,  and  the  fly 
is  still  there ;  they  have  struck  a  balance,  and  I  do  not 
see  how  one  can  in  anyway  interfere  vnth  that  balance. 

1367.  You  would  not  anticipate  that  a  systematic 
search  for  the  breeding  places  woidd  be  efilective  ? — I 
think  it  would  help,  but  I  do  not  think  a  localised 
breeding  place  is  absolutely  necessary.  I  have  been 
round  two  of  the  islands  in  a  canoe  searching  for 
localised  breeding  places,  and  found  none,  but  I  found 
there  were  fly  on  the  islands.  Every  here  and  there 
one  finds  a  single  pupa  in  a  log  at  the  root  of  a  tree, 
and  I  think  the  flies  are  kept  going  by  that  means. 

1368.  (Sir  William  Leishman.)  The  Chainnan  has 
asked  you  about  the  evidence  in  your  summary  that 
Glossina  palpalis  will  imbibe  water,  and  you  mentioned 
the  finding  of  this  little  cnistacean.  How  often  did 
you  find  that  ?  —  Only  once.  I  examined  several 
thousand  flies  altogether,  and  only  once  found  that. 
Of  com-se  the  chances  of  a  fly  sucking  up  anything 
which  you  could  recognise  are  very  small ;  although 
they  may  suck  up  water  it  is  veiy  seldom  they  will 
suck  up  anything  you  could  i-ecognise  as  coming  from 
water. 

1369.  As  to  the  other  part  of  the  same  paragraph 
you  add,  "  and  from  plant  tissues."  What  is  your 
evidence  with  I'egard  to  that  ? — I  found  banana- starch 
grains  in  the  pref>aration  from  the  gut  of  a  fly  I  was 
examining.  One  had  to  consider  any  possibility  of 
error  in  that.  I  had  a  little  monkey  laxnning  about, 
and  he  had  been  eating  banana,  and  at  first  I  thought 
possibly  he  had  dropped  a  little  bit,  and  that  I  had 
soiled  my  preparation.  The  first  time  I  found  it  I 
disregarded  it.  The  second  and  third  times  that 
possibility  was  excluded,  as  the  monkey  had  not  been 
lamning  about  where  I  was,  and  I  did  not  handle 
banana,  and  there  was  no  possibility  of  a,  fouling  of 
the  preparation  accidentally  in  that  case. 

1370.  You  found  it  three  times  ? — Yes. 

1371.  Out  of  the  same  number  of  thousands  ?-  It 
would  be  somewhere  about  2^  thousand — a  very  large 
number  of  flies. 

1372.  You  have  often  observed  the  fly  on  roots  and 
plants  ? — I  have  seen  them  resting,  but  never  seen 
them  sucking  anything. 

1373.  Have  you  made  any  observations  as  to  the 
kind  of  plant  you  have  seen  them  on  ?    Do  they  show 
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greater  affection  for  one  plant  than  another  ? — Not  as 
long  as  there  is  thick  shade. 

1374.  Not  for  juicy  leaves  in  preference  to  dry 
ones  ? — I  could  not  see  any  preference. 

1375.  Have  you  any  personal  observations  of  the 
nocturnal  feeding  of  those  tsetses  ? — I  have  been  down 
sometimes  at  the  edge  of  the  forest  where  the  fly  was 
after  dark,  and  I  hi.ve  never  seen  one ;  and  the  boys 
know  quite  well  they  do  not  get  bitten  if  they  go  into 
the  fly  area  in  the  dark. 

1376.  That  is  palpalis  ! — Yes.  only  palpalis  ;  but 
palpalis  is  the  only  one  I  am  acquainted  wth. 

1377.  You  have  not  come  across  pallidipes  ? — No, 
not  round  the  lake. 

1378.  {Sir  Mackenzie  Chahiiers.)  What  are  you 
working  at  now  ?  When  you  go  back  what  particular 
line  of  research  are  you  taking  up  ? — With  Mr.  Fiske, 
who  is  out  there,  I  hope  to  try  the  migration  of  the 
fly.  the  distance  it  will  fly,  which  I  think  extremely 
important. 

1379.  Nothing  is  known  about  that  as  yet? — I 
think  not ;  it  has  been  shown  that  they  will  fly  about 
two  miles  to  get  food,  but  it  is  quite  possible  they  go 
much  farther  than  that. 

1380.  Whether  the  horde  migrates  ? — Yes,  and,  if  I 
may  say  so,  I  think  the  whole  question  of  the  game 
experiment  depends  very  largely  upon  that.  Suppos- 
ing you  are  to  enclose  an  area  (if  it  is  practicable),  and 
you  destroy  all  the  game,  and  you  find  out  how  many 
flies  are  infected,  and  so  on  ;  then  you  leave  things,  but 
at  the  end  of  two  years  how  do  you  know  whei-e  the 
flies  have  come  from  that  are  in  that  ai'ea  ?  They  may 
have  come  from  several  miles  away,  where  the  game  is 
still  infective.  You  have  to  make  your  enclosure  fly- 
proof,  and  that  seems  to  me  a  very  practical  difiiculty. 
I  cannot  make  out  that  anybody  has  thought  about  it, 
but  it  seems  extremely  important. 

1381.  {Chairman.)  We  have  thought  about  it  ! — I 
mean  one  does  not  see  it  mentioned. 

1382.  {Sir  Mackenzie  Chalmers.)  One  theory  is  that 
if  the  game  was  taken  away  the  fly  would  leave  the 
area  and  go  after  the  game  ? — But  I  undei-stand  you 
are  to  leave  men  and  cattle  in  the  area  ;  at  any  rate, 
men. 

1383.  Cattle,  I  think  Sir  David  Bruce  suggested, 
should  not  be  in  the  area  until  the  experiment  had 
o-one  on  a  certain  time  ? — Anyway,  you  have  birds,  and 
they  will  feed  on  birds  and  they  will  feed  on  reptiles. 

1384.  There  is  no  evidence  at  present  that  either 
birds  or  reptiles  can  be  infected  with  the  trypanosome  ? 
— No  ;  but  infected  flies  fi-om  outside  would  still  have 
something  to  feed  upon ;  they  might  come  in  from 
outside  and  remain  in  that  enclosed  area. 

1385.  You  think  the  results  of  the  experiment 
would  be  purely  negative  ? — They  would  be  open  to 
suspicion  unless  you  had  an  area  fly-proof. 

1386.  Have  you  any  other  suggestion  in  place  of 
this  clearing  experiment  ? — I  do  not  think  we  have 
enough  knowledge  at  present, 

1387.  On  what  lines  do  you  suggest  that  work 
should  go  ? — One  should  certainly  try  clearing  the 
breeding  grounds  we  know,  and  then  see  whether  I  am 
right  or  wi-ong  as  to  the  scattered  pupa;  being  suflicient 
to  keep  the  fly  going.  I  know  myself  that  where  I 
have  been  working  there  were  only  three  regular 
breeding  groimds  anywhere  near  me,  and  yet  the  fly 
was  extremely  abundant. 

1388.  You  think  the  most  of  them  were  bred 
on  those  particular  nurseries  ? — No ;  because  of  the 
few  pupse  one  could  find  there.  On  Damba  the  boys 
found  several  thousand  per  month ;  on  Sesse  the  fly 
was  more  numerous  than  on  Damba,  and  yet  one  could 
obtain  only  200  or  300  pupa3  a  month. 

1389.  So  that  you  rather  infer  that  the  fly  migrated 
from  somewhere  else,  or  that  the  breeding  was  in  a 
scattered  fashion  ? — If  there  is  a  breeding  ground  they 
make  the  most  of  it ;  if  there  is  not  they  have  to  breed 
where  they  can. 

1390.  You  are  not  very  hopeful  of  any  experiment  ? 
—  Not  at  present. 

1391.  You  look  rather  to  prophylactic  treatment  ? — 
I  say  the  clearing  will  drive  them  away,  but  there  is 
the  practical  difiiculty  of  doing  it. 


1392.  {Mr.  Bothachild.)  Have  you  tried  any  experi- 
ment in  connection  with  the  infectivity  of  the  fly 
being  hereditary  ? — No. 

1393.  In  all  the  statements  which  are  made  that  it 
is  not  hereditary  it  has  never  been  prf)ved  that  the 
pupffi  from  which  laboratoi-y-fed  flies  have  arisen  have 
come  from  infected  flies  ? — I  believe  that  is  so ;  it 
is  quite  certain,  I  think,  that  bacteria  are  passed  on 
from  a  fly  to  tlie  larvae. 

1394.  Do  you  think  it  feasible  to  try  a  definite 
experiment  of  taking  flies  which  you  know  are  infected 
and  obtaining  pupse  from  them,  and  breeding  those 
pupffi,  and  then  examining  them  after  keeping  them 
alive  for  dilferent  p)eriods  ;  for  the  infected  fly  only 
becomes  infective  after  a  given  time  ? — Yes. 

1395.  I  am  not  sure  that  any  record  has  been  kept 
of  laboratory- bred  flies  as  regards  the  space  of  time 
between  the  examinations  ? — I  think  that  is  so.  I  think 
those  experiments  were  done  before  the  date  of  infec- 
tivity was  kno"\vn  so  certainly  as  it  is  now.  I  think  all 
the  experiments  upon  the  hereditary  transmission  are 
rather  old  ones,  and  perhaps  they  might  be  done  again. 

1396.  (Dr.  Martin.)  Supposing  what  is  called  the 
experiment  were  tried,  and  at  the  end  of  two  years  the 
number  of  fly  had  been  reduced,  we  will  say,  to  one  per 
cent.,  could  you  not  draw  some  irseful  conclusions  from 
that  ? — One  would  want  to  do  experiments  in  knowing 
the  number  of  flies  outside  the  area  at  the  same  time  ; 
the  dry  weather  might  have  killed  them  oft",  as  it 
certainly  does,  or  they  might  have  simply  flown  away 
from  the  area.  One  would  want  to  know  exactly  what 
was  going  on  outside  the  area  at  the  same  time. 

1397.  That  could  be  ascertained  ? — Yes. 

1398.  Supposing  that  there  were  equal  chances 
that  the  I'esults  of  the  experiment  might  be  one  way 
or  the  other,  you  might  still  get  some  use  out  of  it  ? — 
Yes,  as  regards  the  mere  number  of  the  fly  one  might, 
provided  that  the  experimental  area  was  fly -proof. 

1399.  One  of  the  objects  of  the  experiment,  as  I 
understand,  was  to  ascertain  whether  the  departure  of 
the  large  beasts  was  followed  by  the  departure  of  the 
fly  ?— Yes. 

1400.  And  that  might  be  ascertained  by  the 
experiment  ? — Yes,  I  think  it  might. 

1401.  Notwithstanding  the  criticism  you  have  made 
of  it  ? — The  criticism  was,  of  course,  as  regards  the 
infectivity. 

1402.  If  you  take  an  area  of  such  i>roportions  that 
it  would  be  possible  to  clear  100  yards  round  it  and 
keep  it  clear  during  the  progress  of  the  experiment,  do 
you  think  the  number  of  flies  (you  can  only  hazard  a 
guess)  that  would  migrate  into  that  area  would 
seriously  militate  against  the  conclusions  to  be  drawn 
from  the  experiment  ? — I  do  not  think  100  yards  of  a 
clearing  is  enough  to  keep  the  flies  off. 

1403.  From  your  knowledge  of  the  habits  of  the 
tsetse  fly  you  do  not  know  yet,  I  suppose,  whether,  if 
you  took  a  certain  area  which  was  favourable  to  the 
fly,  the  population  was  largely  stationary  or  made  up 
by  migi-ation  ?  There  is  no  reason  why  they  should 
migrate,  as  far  as  one  can  see  ? — Not  roimd  the  lake  ; 
I  think  not. 

1404.  This  would  not  l  ie  roxind  the  lake  ? — You  are 
referring  to  Nyasaland  ? 

1405.  Yes. — I  think  probably  there  they  would 
migrate  very  far. 

1406.  Have  you  no  knowledge  whatever  of  the 
habits  of  morsitans  I — No,  except  what  one  has  read. 

1407.  {Sir  Stewart  Stockman.)  I  think  you  sug- 
gested that  the  palpalis  probably  migrates  in  the 
direction  of  water  ? — Yes.  I  think  a  humid  atmc^sphere 
is  very  necessary  for  it. 

1408.  Is  that  independent  of  the  movement  of 
game  in  the  same  direction  ? — I  have  no  personal 
knowledge  of  its  migrations,  because  round  the  lake 
shore  there  is  no  reason  why  it  should  migrate  ;  it  has 
all  it  wants  all  the  year  round. 

1409.  But  they  do  follow  the  game,  do  they  not  ? — 
I  do  not  know. 

1410.  {Mr.  Austen.)  Do  you  consider  that  Glossina 
palpalis  is  dependent  upon  big  game  for  its  continued 
existence  ? — That  is  really  a  question  one  can  only 
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hazard  a  guess  at.  One  knows,  judging  by  micro- 
scopical examination  of  the  gut  of  the  wild  flies,  that 
mammalian  blood  is  the  most  important  source  of  food 
on  the  island ;  but  at  Jinja  on  the  mainland  I  have 
found  the  reverse.  There  is  about  68  per  cent,  of 
mammalian  blood  and  32  per  cent,  of  non-mammalian 
blood  on  the  island. 

1411.  What  pai"t  of  that  mammalian  blood  is  con- 
tributed by  man  ? — None  where  I  was  ;  there  was  no 
one  there  except  myself  and  my  boys.  They  had  all 
been  removed. 

1412.  Was  not  that  rather  a  special  case  ? — I  am 
not  thinking  of  Damba  Island  in  particular,  but 
generally  speaking.  The  reports  from  diif erent  areas 
have  varied  very  much ;  sometimes  on  large  rivers  the 
proportion  of  mammalian  is  in  excess  of  the"  proportion 
of  non-mammalian  blood  and  other  observers  have  found 
on  smaller  rivers  that  the  proportions  were  reversed. 

1413.  I  would  like  to  put  this  to  you.  We  will 
assume  two  localities  in  both  of  which  Glossina  palpalis 
is  present,  but  in  one  of  which,  though  there  is  big 
game,  there  are  no  reptiles.  In  the  other  tliei'e  are 
reptiles  but  no  big  game  ;  would  you  not  consider  that 
under  conditions  such  as  those  the  two  groups  of 
Glossina  palpalis  would  flourish  equally  well,  one  feeding 
of  necessity  on  reptilian,  and  the  other  on  mammalian 
blood  ? — Yes,  I  think  so. 

1414.  Could  you  support  that  assumption  from 
your  own  experience  ? — Only  from  noticing  the  extreme 
avidity  with  which  they  would  feed  on  rejj tiles.  I  was 
sitting  on  the  fly  beach  one  day  observing  things,  and 
a  big  Vdvnn  us  lizai'd  came  and  crawled  out  on  the  beach 
close  l:)y  me,  and  the  flies  buzzing  round  me  went  and 
fed  on  him.  I,  being  a  mammal,  would  presumably  have 
been  more  attractive,  but  that  was  most  certainly  not 
the  case.  Several  times  I  have  seen  the  top  of  the  head 
of  one  of  these  lizards  black  with  flies  on  the  beach. 
It  was  in  the  sun  and  resting  in  the  water,  the  top  of 
its  head  being  out  of  the  water,  and  its  head  was  black 
with  tsetse-flies  feeding  on  it. 

1415.  I  take  it  that  owing  to  circumstances  the 
tsetse-flies  of  that  locality  had  been  obliged  to  depend 
on  reptilian  rather  than  on  mammalian  blood  for  their 
food  ?  —  I  think  anything  that  comes  along  is  fed  upon. 
For  instance,  I  used  to  examine  a  certain  number  of 
flies  every  day  in  the  afternoons  after  being  down  on 
the  beach  in  the  momiiig,  and  I  found  if  there  were 
tracks  of  a  big  lizard  on  the  shore  in  the  morning,  the 
flies  caught  and  examined  microscopically  La  the  after- 
noon would  have  a  bigger  percentage  of  non-mam- 
malian blood.  If  there  were  tracks  of  hippos  and 
situtuuga,  there  would  be  more  mammalian  blood.  It 
depends  on  what  animal  happens  to  come  along  the 
shore. 

1416.  Surely  there  is  no  ground  for  saying  that 
if  you  abolished  wild  mammals  you  would  abolish 
Glossina  palpalis,  because  you  would  still  have  reptiles 
and  birds  ? — There  is  not,  in  my  opinion. 

1417.  And  you  would  not  expect  the  fly  to  dis- 
appear ? — No.  On  the  lake  shore  birds  are  not  very 
importa,nt.  Something  like  2  per  cent,  of  the  non- 
mammalian  blood  one  finds  can  be  put  down  to  birds 
and  the  rest  is  reptilian.  I  do  not  think  bii-ds  are 
ver-y  important. 

1418.  As  regards  IjreedLng  places,  you  spoke  I 
think  of  localised  breeding  places  ? — Yes. 

1419.  Would  you  tell  the  Committee  what  you 
mean  by  the  expression :  what  are  the  characteristics 
of  a  localised  breeding  jilace  ? — I  think  the  ideal  place 
is  a  tree  trunk  which  has  fallen  dovra  horizontally 
over  sand  at  the  edge  of  the  foi-est  and  about  20  to 
30  yards  away  from  the  water's  edge.  Under  the 
tree  trunk  you  mu.st  have  air  space  in  order  that  the 
soil  sliould  not  be  damp  and  yet  the  air  must  be 
humid.  I  tfeink  damp  soil  is  harmful  to  the  pupae, 
but  the  air  must  be  humid,  and  therefore  they  are 
near  the  water.  If  one  finds  dead  leaves,  dead  sticks, 
and  debris  on  the  top  of  the  soil,  one  does  not  expect 
to  find  many  pupjB  there,  but  the  ideal  thing  is  a 
bare  surface  of  loose  soil  sheltered  by  an  overhanging 
tree  trunk  or  the  arching  roots  of  the  tree  trunk. 
Sometimes  one  gets  the  same  conditions  undei-  a  thick 
tangle  of  bushes  where  they  run  over  the  ground  ; 


they  prevent  any  roots  growing  near  the  surface  of 
the  sand.  There  are  no  roots  to  make  the  sand  hard 
on  top.  and  they  allow  a  free  circulation  of  air  so  that 
the  soil  is  kept  dry  and  the  pupse  are'  sheltered  from 
the  rain  and  sun.    The  pupa  are  always  in  the  shade. 

1420.  Would  it  be  possible  to  reproduce  artificially 
the  conditions  which  you.  have  just  described  ? — -Yes, 
quite  well. 

1421.  Therefore  in  a  locality  where  there  are 
Glossina  palpalis,  but  which  is  not  a  breeding  place,  it 
might  be  possible  to  construct  an  artificial  breeding- 
place  and  so  atti-act  the  fly  and  trap  the  pupae  ? — ■ 
Yes. 

1422.  Has  that  ever  been  tried  ? — Not  that  I 
know  of. 

1423.  Do  you  consider  that  it  would  be  worth  while 
trying,  and  that  it  ought  to  be  tried  ? — Yes,  but  it 
never  occm-red  to  me ;  I  think  it  might  be  tried. 

1424.  Have  you  any  evidence  that  Glossina  palpalis 
is  attracted  by  odours,  apart  from  the  odours  of  mam- 
mals, I  mean  ? — No ;  but  I  tried  to  get  evidence  that 
it  was  repelled  by  odoi;rs,  and  I  was  unsuccessful ;  that 
is  to  say,  I  tried  several  very  strong- smelling  things 
which  would  keep  mosquitoes  off,  but  nothing  would 
keep  the  tsetse-fly  off.  On  the  other  hand,  they  will 
come  and  perch  on  a  canoe  pulled  up  on  the  beach — 
a  large  black  mass — I  do  not  know  whether  they  think 
it  is  a  hippo.  It  is  also  an  old  observation  that  a 
moving  thing  will  attract  them,  whereas  a  stationary 
thing  will  not ;  so  that  I  think  sight  has  a  good  deal 
to  do  with  it. 

1425.  I  was  rather  thinking  with  reference  to  these 
breeding  places,  whether  there  is  any  particular  odour 
there  which  attracts  the  pregnant  flies  ? — No,  I  should 
say  not. 

1426.  Simply  the  conditions? — Ai'e  you  thinking 
of  some  particulai'  f)lant  ? 

1427.  Or  some  odour  given  out  by  the  dead  tree  or 
whatever  it  is  ? — No,  I  think  not.  The  ideal  place  at 
Damba  was  not  under  a  dead  tree  but  under  bushes. 
The  ideal  place  at  Sesse,  where  I  was,  was  under  a  dead 
tree.  In  both  places  you  had  the  shade,  you  had  the 
loose  sand,  and  so  on,  the  conditions  being  similar,  but 
provided  by  different  agencies. 

1428.  There  was  no  such  thing  as  a  distinctive 
odour  given  out  by  the  vegetation  F — I  did  not  notice 
any. 

1429.  Thei-e  might  have  been.  I  take  it,  perceptible  to 
the  fly,  although  not  to  the  human  nostril  ? — Certainly. 

1430.  I  think  you  said  you  had  no  evidence  of 
migration  from  Damlja,  or  any  other  island,  to  the 
mainland  ? — It  has  not  been  tried,  but  I  think  it 
unlikely,  because  this  palpalis  is  a  shade -loving  thing  ; 
it  does  not  seem  likely  to  fly  over  10  or  15  miles  of 
ojjen  water  in  the  daytime,  and  there  is  no  evidence  at 
all  that  it  moves  at  night.  That  is  what  I  hope  to  be 
able  to  work  upon  when  I  go  out  again. 

1431.  You  are  acquainted,  I  suppose,  with  the 
method  of  trapping  Glossina  palpalis  by  means  of 
black  cloth  smeared  with  bird  lime.  Have  you  tried 
that  ? — Not  personally,  but  I  know  of  it.  It  seems  to 
me  it  would  be  useful  in  a  localised  area,  but  not  any 
use  when  flies  come  in  from  surrounding  areas.  In  a 
small  island  cut  off  from  others  I  think  one  might 
hope  to  do  something  in  that  way  in  addition  to  catch- 
ing by  hand. 

1432.  {Professor  Newstead.)  Do  you  know  if  the 
tsetse-fly,  Glossina  palpalis,  could  reproduce  its  species 
on  a  purely  vegetarian  diet? — I  think  probably  not, 
as  observers  have  never  been  able  to  get  it  to  feed  on 
fruit  and  vegetable  tissues  in  captivity.  I  took  a 
piece  of  fruit  down  to  the  fly  ground  one  day  and  sat 
for  two  hours  watching  it.  The  flies  settled  on  it  but 
would  not  feed  on  it,  although  mosquitoes  did.  I 
think  it  is  probably  only  a  sort  of  last  resource  on  the 
part  of  the  fly. 

1433.  I  think  you  said  that  the  Glossina  palpalis 
feeds  very  largely  on  certain  lizards — Varanvs,  I  think, 
is  the  genus  ? — Yes. 

1434.  Does  that  particular  genus  of  lizard  occur 
at  any  great  distance  from  the  river  ? — I  cannot  say, 
because  all  my  work  has  been  on  the  shore  of  the  lake 
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and  it  is-  essentially  a  water-freqtienting  species. 
When  alarmed  it  takes  refuge  in  the  water. 

1435.  Then  you  think  it  is  a  species  which  is  more 
or  less  confined  to  the  river  banks  ? — Yes,  it  is  a 
modified  fonn  of  aquatic  life. 

1436.  Have  you  found  Glossina  palpalis  feeding 
upon  batrachians  of  any  kind  ? — No,  I  was  never  able 
to  trace  batrachian  blood  in  Glossina.  One  could  do 
it  by  measurement  of  the  corpuscles  which  are  of  lai'ge 
size,  and  unusually  bi'oad  in  proportion  to  their  length. 

1437.  With  regard  to  the  l)irds,  you  say  you 
found  avian  blood  to  the  extent  of,  I  think,  2  per 
cent.  P — Yes,  a  very  small  percentage.  The  2  per  cent, 
is  the  proportion  in  all  the  non-mammalian  blood  only. 

1438.  What  kind  of  birds  would  you  consider  most 
vulnerable  to  the  attacks  of  Glossina  ? — The  cormorants 
undoubtedly  ;  they  sit  by  the  lake  shore  on  trees  and 
rocks  with  their  wings  open,  and  they  undoubtedly 
offer  great  facilities  for  the  fly  to  bite  them. 

1439.  What  about  birds  of  prey  ? — I  do  not  think 
so ;  they  sit  too  high  vip,  right  on  the  tops  of  the 
high  trees,  and  do  not  come  down  into  the  under- 
growth. 

1440.  What  about  the  smaller  owls  ?  —  That  is 
possible  ;  1  have  seen  them  during  the  day  in  thick 
undergrowth. 

1441.  You  think  they  might  possibly  attack  the 
owls  ? — I  think  it  is  possible. 

1442.  Are  those  Ijirds  at  all  plentiful  in  the 
particular  districts  with  which  you  are  familiar  ? — Yes, 
one  sees  them  fairly  often. 

1443.  Do  you  find  them  sitting  on  the  branches  in 
the  day  time  at  all  ? — Yes,  I  have  both  seen  and  heard 
them. 

1444.  You  have  referred  to  the  introduction  of 
certain  insect  enemies  of  the  tsetse-fly  :  1  suppose  you 
would  take  into  consideration  the  advisability  of 
introducing  a  bacterial  disease,  would  you  not  ? — Yes, 
only  the  difficulty  is  this  ;  in  the  case  of  a  thing  like 
the  bee  disease  it  is  transmitted  from  bee  to  bee  by 
fouling  of  the  food ;  one  l^ee  infects  a  flower  and  the 
next  bee  which  comes  to  the  flower  picks  up  the 
infection.  Glossina  is  very  dilferent ;  they  could  not 
transmit  it  from  one  to  another  through  the  agency  (jf 
food,  and  the  only  way  they  could  transmit  it  would  be 
from  sex  to  sex  through  copulation.  Assuming  it  to  be  a 
pathogenic  bacterium,  if  it  is  to  attack  the  male,  the 
male  presumably  will  be  rendered  diseased  by  it,  and 
very  shortly  he  will  not  be  strong  enough  to  catch  the 
female  and  copulate,  because  in  the  case  of  the  fly  it  is 
a  very  violent  process,  the  male  fly  storms  on  to  the 
female,  and  they  both  go  off  so  quicklj^  that  you 
cannot  see  them,  and  I  think  if  the  male  fly  was 
infected,  and  therefore  sick,  he  would  not  be  able  to 
copulate,  and  therefore  not  able  to  infect  the  female, 
and  it  is  the  female  one  wants  to  infect. 

1445.  You  think  there  would  be  great  difficulty  if 
you  found  a  particular  bacterium  which  would  be 
]>athogenic,  in  disseminating  it  sufficiently  ? — I  do  not 
see  how  one  could. 

1446.  What  about  the  fungoid  diseases  ?  Another 
member  of  the  Committee  has  already  put  questions  to 
you  about  that  matter  ? — I  have  never  found  one  on 
Glossina,  having  examined  very  many  thousand  wild 
specimens,  and  I  have  never  seen  a  dead  fly  diseased 
by  fungoid  disease  lying  about. 

1447.  Do  you  think  it  would  be  possible  to  intro- 
duce a  fungoid  disease  ? — How  are  yon  to  infect  them  ? 
It  is  not  even  known  how  the  ordinary  household  fly 
gets  infected. 

1448.  With  regard  to  the  predaceous  insects  you 
have  made  some  reference  to  cei'tain  fossorial  Hymen- 
optera  attacking  the  Glossina  palpalis  ;  do  you  think 
it  would  be  within  practical  politics  to  introdiice  a 
species  of  Fossorial  Ilyinenopfttni  from  some  other 
tropical  region  which  might  possibly  attack  them? — 
They  have  already  got  one  which  does  attack  them, 
but  they  have  struck  a  balaace. 

1449.  You  might  introduce  another  one  perhaps  : 
do  you  think  it  would  be  advisable  to  try  this  ? — 1  did 
saj^  so  in  the  summary  I  sent  to  you,  but  I  came  to  the 
conclusion  afterwards  that  it  was  perhaps  not  justi- 
fiable to  say  it.    As  I  say.  the  thing  will  strike  a 


balance  ;  supposing  at  first  it  attacked  the  tsetse-fly 
very  readily,  in  a  short  time  it  would  reduce  its 
numljers  and  then  perforce  it  would  have  to  attack 
something  else  to  keep  itself  gomg.  During  that  time 
the  tsetse-fly  would  again  increase ;  you  would  never 
get  an  enemy  which  would  destroy  the  tsetse-fly.  In 
so  doing  it  would  destroy  itself. 

1450.  What  about  the  internal  parasites  ? — I  have 
never  found  them  and  I  have  had  hundreds  of 
thousands  of  pup^  tlir(jugh  my  hands. 

1451.  Do  you  think  it  is  within  practical  politics  to 
introduce  a  species  of  some  kind  which  would  attack 
tsetse- flies  through  their  pupae? — I  once  reared  a 
species  from  some  othei-  species  of  fly  pupa  which  I 
found  in  the  Glossina  breeding  gi'ound,  but  the  difficulty 
is  to  induce  them  to  attack  the  Glossina  if  they  do 
not  do  so  in  nature. 

1452.  On  the  whole  you  think  it  is  not  ]X)ssible  to 
introduce  anything  of  the  sort  ? — Not  in  Ing  nature  ; 
one  might  do  it  in  small  cultivated  plots. 

1453.  Some  reference  has  already  been  made  to 
clearing  away  vegetation.  I  think,  outside  the  locaJised 
areas.  It  seems  to  me  you  would  suggest  not  exactly 
putting  the  area  inside  a  net.  but  that  one  ought,  in 
addition  to  enclosing  the  area  and  driving  out  the 
game,  to  clear  a  wide  area  surrounding  the  pale  of  the 
enclosure  ? — If  you  want  to  make  certain  the  flies  are 
not  conung  in  fi-om  outside. 

1454.  What  width  would  you  consider  it  necessary 
to  clear  outside  the  pale  ? — I  think  Dr.  Bagshawe  ha"s 
said  that  the  fly  would  go  two  miles  to  get  food7 

1455.  {Chairman,.}  Is  that  palpalis? — Yes. 

1456.  (Dr.  Balfour.)  Reverting  to  this  question  of 
fungus  disease,  I  have  a  suggestion  to  make  to  you 
on  which  I  would  like  your  opinion.  You  are  ac- 
quainted, no  doubt,  with  Rodhain's  methods  of  feeding 
flies  artificially  by  means  of  citrated  blood  in  a  tulie 
with  a  rat's  skin  fastened  across  the  mouth  of  it.  Do 
you  think  it  would  be  possible  in  that  way  to  transmit 
a  fmigus  disease  artificially  to  tsetse-flies,  i.e.,  by 
seeding  the  blood  tubes  with  the  spores  of  the  fungi  ? 
— Yes,  but  the  difficulty  is  how  are  the  flies  to  transmit 
it  to  the  other  flies. 

1457.  You  do  not  tliiuk  you  would  have  a  sufficient 
reduction  of  flies  simply  by  communicating  the  disease 
by  these  feeding  tubes,  so  to  speak  ? — Not  in  nature,  I 
think. 

1458.  And  you  do  not  think  you  would  get  any 
transmission  from  fly  to  fly? — Supposing  the"  female 
fly  got  it  and  transmitted  it  to  her  larvaj,  those  par- 
ticular larva?  would  die  perhaps,  but  you  have  to  infect 
each  particular  fly  to  kill  it.  You  cannot  get  it  tj'ans- 
mitted  from  one  to  another. 

1459.  Do  you  think  it  woidd  Ije  w(.>rth  wJiile  trying- 
it  as  an  experiment? — You  could  do  it  in  the  labora- 
tory, certainly. 

1460.  There  might  be  some  form  of  the  fungus 
which  might  be  transmitted  ))y  copulation?  —  Yes, 
if  it  was  transmitted  by  copulation.  It  seems 
to  me  that  is  the  only  way  it  could  he  transmitted, 
and  even  then  you  would  not  get  beyond  

1461.  You  do  not  think  the  outlook  is  very  hopeful 
in  this  direction  ? — No. 

1462.  The  only  other  question  I  wanted  to  ask 
you  was  this :  have  you  ever  tried  to  differentiate 
the  mammalian  blood  cells  found  in  Glossina,  as 
regards  their  sources  of  origin? — No,  they  are  too 
much  alike  in  size. 

1463.  You  might  do  it  by  the  precipitin  test? — 
Yes. 

1464.  You  have  not  done  that  ? — It  has  not  l)een 
done. 

1465.  Would  the  quantity  of  Ijlood  be  sufficient 
to  enable  you  to  carry  out  the  test  ? — Yes. 

1466.  It  might  be  worth  doing  in  certain  cases, 
might  it  not,  to  find  out  the  main  sources  of  food  of  the 
fly  ? — You  would  recpiire  a  large  laboratory  and  installa- 
tion and  a  large  numlier  of  experimental  animals,  so  that 
it  would  be  a  very  expensive  matter,  and  you  woiud 
require  a  very  skilled  bacteriologist.  I  shduld  not  be 
competent  to  do  it. 

1467.  (Dr.  Bagshau-e.)  In  the  last  sentence  of 
your  summary  you  say :  •'It  would  be  an  experiment 
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"  wortli  trying,  to  introduce  some  enemy  into  an  island 
"  infested  with  Glossina " ;  what  had  you  in  your 
mind  ?  —  It  was  perhaps  the  enemy  of  the  pups, 
but  I  think  it  would  be  only  an  enemy  on  a  small 
scale  on  a  small  island. 

1468.  Is  it  an  insect  ? — It  would  have  to  be  a 
hymenopterous  insect,  but  the  difficulty  is  to  intro- 
duce it.  I  have  never  come  across  one.  If  one  could 
introduce  one  into  an  island  it  would  reduce  the  fly  to 
small  numbers,  but  it  could  not  wipe  out  the  fly 
altogether,  one  would  have  to  supplement  it  with  other 
methods. 

1-1'69.  It  has  been  suggested  that  one  might 
introduce  jimgle   fowl  into   an  island  ? — -There  are 


aheady  fowl  around  the  shore  of  the  lake  now,  but  I 
never  saw  any  grounds  for  supposing  that  anything 
had  scratched  up  or  attacked  the  soil  of  the  breeding 
grounds  with  a  view  to  getting  to  the  pupa;.  I  used 
to  go  to  the  fly  ground  every  day  and  I  always  had  a 
look  at  the  breeding  grounds  and,  if  I  made  a  little 
hole  there  one  day  it  was  there  the  next  day.  There 
v/as  no  sign  that  anything  had  attacked  the  breeding 
ground,  either  bird  or  mammal  or  insect  for  that 
matter. 

1470.  What  scratching  Idrds  are  there  on  Damba 
for  instance — Guinea  fowl  ? — I  did  not  see  G-uiuea 
fowl  on  Damba.  I  saw  them  on  the  mainland,  but 
there  were  plenty  of  quails  and  partridges  and  that 
kind  of  birds.] 


The  witness  withdrew. 


SIXTH  DAY. 


Tuesday,  4th  November  1913. 


At  the  Privy  Council  Office,  Whitehall,  S.W, 


Present : 


The  Right  Hon.  The  EARL  OF  DESART,  P.O.,  K.C.B.  (Chmrman). 


Mr.  E.  E.  Austen. 

Dr.  A.  G.  Bagshawe. 

Mr.  E.  North  Buxton. 

Sir  Mackenzie  Chalmers.  K.C.B. ,  C.S.I. 

Dr.  W.  A.  Chappel,  M.P. 

Sir  Edmund  G.  Loder,  Bart. 


Dr.  C.  J.  Martin,  F.R.S. 

Dr.  P.  Chalmers  Mitchell,  F.R.S. 

Professor  Pi,.  Nevs^stead,  F.R.S. 

The  Hon.  L.  Walter  Rothschild,  F.R.S. 

Sir  Stewart  Stockman. 

The  Marquess  of  Winchester. 

Mr.  A.  C.  C.  Parkinson  (Secretary). 


Mr.  A.  D.  P.  Hodges,  C.M.G.,  M.D.,  M.R.C.S.,  L.R.C.P.,  called  and  examined. 


1471.  {Chairtnan.)  Tou  are  the  Principal  Medical 
Officer  in  Uganda? — Yes. 

1472.  How  long  have  you  been  engaged  with  your 
work  there  ? — Fifteen  and  a  half  years. 

1473.  You  have  been  good  enough  to  send  us  a 
proof  of  your  evidence,  and  I  should  like  to  ask  you 
one  or  two  questions  on  it.  We  are  dealing,  you 
know,  with  the  question  of  an  experiment  of  removing 
from  or  destroying  animals  in  a  particular  area,  so  as 
to  see  what  the  effect  of  that  will  be  ? — Yes. 

1474.  I  notice  that  where  you  make  some  remarks 
as  regai-ds  the  destruction  or  removal  of  the  game  you 
define  that  as  "  all  susceptible  vertebrates  " ;  do  you 
think  it  would  be  possible  to  remove  all  susceptible 
vertebrates  from  any  area  in  Africa  which  jow  can 
suggest,  because  "  susceptible  vertebrates  "  would 
include  a  number  of  small  animals  it  would  be  difficult 
to  touch,  would  it  not  ? — There  are  very  few  other 
animals  besides  the  game  that  are  at  present  under 

uspicion. 

1475.  That  is  not  quite  the  point.  In  a  sense  a  rat 
is  a  susceptible  vertebrate,  from  this  point  of  view, 
that,  although  he  has  not  hitherto  been  found  infected 
in  nature,  he  is  capable  of  being  infected  in  the 
laboratory  ? — Yes.  What  I  meant  by  "  all  susceptible 
vertebrates  ''  was  the  vertebrates  known  to  cany 
infection  in  nature. 

1476.  Then  you  refer  to  areas  becoming  non- 
infective  or  clean.  Assuming  now  that  you  were  able 
to  evict  the  principal  resei-voirs,  the  large  game,  how 
long  do  you  think  it  would  be  before,  from  the  disinfec- 
tion of  the  flies,  you  could  say  that  area  was  clean? — 
It  is  impossible  to  give  a  definite  time,  but  I  should 
say  that  the  period  which  would  actually  have  to  j^ass 
would  be  the  lifetime  of  the  I'ace  of  flies  then  existing, 
which  might  be  a  few  months  or  might  be  a  year. 


1477.  Have  you  considered,  in  connection  with  that, 
the  possibility  of  an  invasion  of  flies  from  some  other 
place  where  there  was  also  wild  game  which  might  infect 
them  with  trypanosomes  ? — I  have  said  that  it  was 
necessary  for  the  experiment  that  the  migrating  flies 
should  be  kept  off  the  clearing,  or  that  migration 
should  be  impossible  to  the  place  chosen  for  the 
experiment. 

1478.  Do  you  think  that  would  be  possible  ? — I 
think  so  ;  it  would  be  possible  over  a  certain  area,  not 
over  a  very  wide  area. 

1479.  Does  not  that  depend  on  a  thing,  which  you 
may  have  formed  an  opinion  about,  but  which  I  feel  I 
do  not  know  at  all,  that  is,  the  distance  flies  will 
travel  ? — Yes,  it  must  depend  upon  that ;  unless  I  am 
right  in  supposing  that  they  migrate  only  or  chiefly 
along  water-sides,  I  do  not  think  it  would  be  possible. 

1480.  I  suppose,  in  saying  that,  you  are  thinking 
mainly  of  palpalis  ? — I  am  thinking  only  of  palpalis. 

1481.  Because  there  would  be  no  guide  of  that  sort 
in  connection  with  viorsUans? — No. 

1482.  You  have  not  had  much  experience  of 
viorsitaus? — I  have  had  plenty  of  exjjerience  of  it,  but 
I  know  no  more  than  anybody  else  does,  which  is  not 
veiy  much,  about  the  migrating  of  morsitans. 

1483.  Could  you  form  any  opinion,  from  any 
knowledge  you  have,  as  to  the  distance  which 
iiiorsitaiis  might  migrate  ?  At  present,  I  think  the 
general  opinion  has  been  that  we  do  not  know  ? — 
My  opinion  is  that  there  is  no  limit,  in  favourable 
country,  to  the  distance.  I  think,  if  you  gave  them 
months  and  they  followed  game,  they  would  be 
found  to  wander  about  from  place  to  place. 

1484.  If  morsitans  (for  the  moment  I  want  to 
stick  to  morsiians,  because  we  have  not  the  same 
knowledge  about  it  as  about  the  other)  did  in  fact 


MINUTES  OF  EVIDENCE. 


55 


4  November  1913.]  Mr.  A.  D.  P.  Hodges,  c.m.g.,  m.b.,  m.r.c.s.,  l.e.c.p.  [Continued. 


migrate  quickly  over  a  considerable  area,  might  nnt 
that  stultify  the  result  of  auy  exjjerimeiit  as  regards 
the  non-infectiveness  of  the  fly  in  the  cleared  area  ? — 
Yes,  it  might. 

1485.  Then  I  want  just  to  go  one  step  further. 
Yon  say  in  paragraph  G,  I  think,  "  trypanosome  infecti(jn 
"  may  be  carried  by  the  human  being  for  10  yeai's 
•'  or  more ;  so  that  a  population  which  has  been 
••  removed  from  contact  with  fly  cannot  safely  be 
■'  restored  to  a  'clean'  fly  area  for  at  least  this 
"  period  "  :  do  you  mean  that  before  you  could  really 
know  the  results  of  that  exjjeriment  on  man  you  must 
wait  another  10  years  ? — No.  1  mean  that  if  you  have 
moved  the  infected  population  from  a  fly  area,  and 
then  you  clean  the  fly  area,  it  is  not  safe  to  reinstate 
such  a  population  for  at  least  10  years. 

1486.  Then  your  suggestion,  if  I  imderstand  it 
aright,  is  to  clear  the  area  of  game,  and  remove  the 
whole  of  the  population :  wovild  that  be  a  conceivable 
thing  ? — Do  you  mean  if  you  "  cleaned  "  the  ai-ea  or 
"  cleared  "  it  F 

1487.  If  you  cleared  the  area  of  wild  game  for  the 
purposes  of  the  experiment,  and  you  removed  at  the 
same  time  the  whole  of  the  population,  I  will  not 
say  a'ljsolutely,  from  that  area,  but  from  the  immediate 
neighbourhood  of  that  area  ? — You  could  not  remove 
them  altogether ;  you  could  not  keep  out  the  game 
unless  people  went  in.  You  could  prevent  people 
living  there,  hut  you  could  not  clear  the  j^lace  of 
population  if  you  were  to  keep  the  game  out  of  it ; 
that  is  certain. 

1488.  If  the  fly  did  not  altogether  disappear,  must 
not  the  human  being  remain  a  possible  source  of 
infection  ? — That  is  true. 

1489.  In  any  case,  whether  you  feiiced  this  area, 
or  whether  you  drove  out  game  which  came  in,  so  as 
to  keep  them  out.  you  must  have  some  men  to  carry 
out  the  experiment  ? — Yes. 

1490.  Have  you  had  any  experience  of  both  the 
Uganda  sleeping  sickness  and  the  Nyasaland  sleeping 
sickness  ? — No,  I  have  never  seen  the  Nyasaland 
sleeping  sickness. 

1491.  Have  you  yourself  undertaken  any  experi- 
ments in  coimection  with  the  examination  of  va-rious 
trypanosomes  ? — I  have  examined  trypanosomes,  but 
I  have  done  nothing  in  that  way  for  a  good  many  years 
now. 

1492.  {Dr.  Chappie.)  Can  you  say  whether  you  have 
done,  so  far,  any  effective  work  in  stopping  the  spread 
of  sleeping  sickness  ? — Oh  yes,  I  think  there  is  no 
doubt  the  work  in  Uganda  has  been  very  effective 
indeed,  and  that  the  spread  of  sleeping  sickness  may 
be  said  to  have  practically  stopped  altogether  for  some 
years. 

1493.  To  what  chiefly  do  you  attribute  that? — 
Entirely  to  the  removal  of  the  population  from  the 
source  of  infection,  from  the  fly,  and  to  regulating  the 
traffic. 

1494.  You  have  done  it  chiefly  by  removing  the 
population  from  the  source  of  infection  ? — Yes. 

1495.  Do  you  think  that  is  the  most  practicalile 
and  most  effective  way  ? — At  present  it  is  the  most 
practicable  and  most  effective  way,  but  it  is  only 
holding  the  disease  at  bay,  it  is  not  stamping  it 
out ;  it  is  g(X)d  enough  till  we  find  something  better. 

1496.  Why  would  you  take  the  population  from 
the  source  of  infection,  instead  of  taking  the  source 
of  infection  from  the  population  ? — We  could  not  do 
that,  you  see,  so  that  it  was  our  only  alternative. 

1497.  Do  you  think  that  there  is  the  ultimate 
solution  of  the  problem  ? — As  far  as  I  see,  the  ultimate 
solution  of  stamping  it  out  is  to  remo\'e  the  source  of 
infection  in  some  way. 

1498.  So  that  the  removal  of  the  population  then, 
is  only  a  temporary  expedient  due  to  the  necessities  of 
the  case  ? — Quite  so. 

1499.  Are  you  looking  forward  to  the  removal  of 
the  game  and  the  fly  ? — I  think  certainly  something- 
should  be  done  to  show  whether  it  ought  to  lie  done 
on  a  big  scale.  It  seems  to  me  that  sufficient  evidence 
has  been  collected  to  show  that  the  game  is  a  reser- 
voir, and  that  the  infection  does  not  die  out  when  the 


people  are  removed  from  the  places  where  there  is 
game. 

1500.  Is  it  not  obvious  that  if  taking  the  population 
from  the  game  pi-otects  the  population,  the  taklug  of 
the  game  from  the  populati(m  would  also  protect  the 
population  ?  What  you  want  to  do  is  to  separate  the 
population  from  the  game,  which  is  the  reservoir  ? — I 
want  to  separate  the  game  from  the  fly. 

1501.  Do  you  not  associate  the  game  and  the  fly 
together  ?  Are  they  not  always  associated  ? — Not  in 
the  case  of  pialpalis. 

1502.  If  you  could  separate  the  fly  and  the  game, 
3'ou  would  not  require  to  shift  tlie  population  ;  is  that 
what  you  suggest  ? — It  i-emaius  to  be  seen,  but  it  is 
quite  possible  that,  after  a  certain  number  of  years, 
the  population  might  go  back. 

1503.  G-o  back  in  what  sense  — Go  back  to  where 
there  is  fly.  It  seems  to  me  there  are  only  two  alter- 
natives ;  either  we  must  destroy  the  fly,  or  we  must 
take  away  from  the  fly  every  possibility  of  keeping  up 
its  infectivity. 

1504.  That  is  to  say,  either  destroy  the  fly  or 
destroy  the  game  ? — I  would  not  go  quite  so  far  as 
that,  but,  so  far  as  we  can  see  at  present,  it  is  the 
game  principally  which  keeps  up  the  infection  in  the 
fly  when  the  population  is  removed.  We  have  removed 
the  population  and  the  fly  is  not  yet  disinfected,  and 
I  think  I  go  so  far  as  to  say  this,  that  we  ought  to 
experiment  to  show  whether  the  fly  can  be  entirely 
disinfected  by  removing  the  game  also. 

1505.  What  other  removable  source  of  infection 
has  the  fly  besides  the  game  ? — I  do  not  know  of  any. 

1506.  So  that,  so  far  as  our  present  knowledge 
goes,  the  game  is  necessary  to  the  infectivity  of  the 
fly  .f— Yes. 

1507.  So  that  if  you  either  removed  the  game,  or 
removed  the  fly.  you  would  remove  the  disease  ? — I 
think  so — yes. 

1508.  Is  not  that  sufficient  data  from  which  to 
pi'oceed  ;  admitting  these  things,  have  we  not  sufficient 
data  uj)on  which  to  proceed  ? — You  mean  towards  the 
destruction  of  game  ? 

1509.  Yes. — I  think  we  have  sufficient  data  to 
justify  an  experiment  to  show  that  we  are  right  in 
thinking  that  the  removal  of  the  game  would  entirely 
clean  the  fly. 

1510.  Is  not  the  rennjval  of  the  game  a  process 
which  in  itself  is  in  the  nature  of  an  exjDcriment  which 
wotild  deniimstrate,  as  you  proceeded,  the  success  of 
the  destruction  of  the  game  ?  —  Quite  so,  but  the 
difference  in  my  mind  is  one  between  desti'oying  the 
game  in  a  certain  limited  area  and  destroying  the 
game  wholesale  as  a  matter  of  i-nutiue  on  account 
of  fly. 

1511.  If  you  started  destroying  the  game  in  the 
immediate  vicinity  of  jiopulous  areas,  would  you  not 
see,  as  you  proceeded,  whether  that  exjjeriment  was 
successful  or  not  ? — 1  think  that  you  would  get  data  in 
that  way.  but  I  do  not  think  I  feel  inclined  to  ott'er  a 
very  decided  opinion  on  the  matter.  I  think  it  quite 
possible  that  you  might  get  data  much  more  quickly 
liy  carrying  out  a  definite  experiment. 

1512.  Would  you  suggest  the  carrying  out  of  one 
isolated  experiment,  notwithstanding  your  belief  in  the 
data  you  have  just  announced,  and  allowing  other 
centres  of  population  to  submit  to  the  infection  ? — I 
am  afraid  there  is  a  misunderstanding  somewhere,  I 
am  speaking  of  sleeping  sickness  in  Uganda,  where  the 
people  are  not  subjected  to  infection  now ;  they  are 
away  from  it.  The  question  is  whether,  by  removing 
the  game,  having  removed  the  population  already, 
we  shall  then  remove  the  last  source  of  infection  of 
the  fly. 

1513.  Do  you  suggest  that  an  exjjeriment.  the 
extermination  of  the  game  in  an  isolated  area,  slioiild 
be  conducted  in  Rhodesia,  or  are  you  suggesting  that 
it  should  be  conducted  in  Nyasaland  ? — I  am  not 
saying  where  it  should  be  conducted,  but  I  think  it 
should  be  done, 

1514.  What  wouhl  you  hope  to  prove?  I  confess 
1  am  a  little  mystified  about  this.  What  would  you 
hoj)e  to  pi-ove  by  an  isolated  experiment  which  you 
have  not  yet    proved  which  would  be  of  practical 
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import,  because  that  is  the  ultimate  end  of  this  Com- 
mittee ? — I  think  we  .should  prove,  without  searching 
through  all  the  small  animals  aiid  birds  which  exist 
in  the  forest,  whether  the  removal  of  the  game  removed 
the  infection.  It  is  very  difficait  to  prove  that  by  going- 
through  all  the  faiina  of  the  forest. 

1515.  If  you  have  proven  or  demonstrated  that 
certain  game  are  the  reservoir  of  the  trypanosome, 
could  you  not  proceed  at  once  to  exterminate  that 
game  in  the  immediate  vicinity  of  populous  areas  ? — 
Tes ;  I  think  that  should  be  done  now. 

1516.  Do  you  think  the  matter  is  urgent  ? — Yes  ; 
I  think  it  should  be  done  everywhere  round  populoiis 
centres  and  traffic  routes. 

1517.  {Mr.  Rothschild.)  I  would  like  to  put  one 
question  which,  I  think,  will  provide  the  answer 
which  Dr.  Chappie  is  trying  to  get  at.  I  think  what 
you  intended  to  say  to  Dr.  Chappie  was  this,  that  in 
spite  of  your  knowing  that  the  big  game  was  a 
reservoir  it  had  not  been  proved  that  it  was  the 
only  reservoir,  and  therefore  you  thought  an  experi- 
ment would  demonstrate  whether  it  was  the  only 
reservoir  or  not,  and  if  it  was  the  only  reservoir  it 
would  justify  the  destruction  of  the  big  game  ? — 
Tes,  that  is  so. 

1518.  {Br.  Chapxile.)  Is  it  impossible,  then,  for  you 
to  continue  experimentation  if,  at  the  same  time,  a 
war  of  extermination  has  been  made  upon  the  big 
game  ?  Would  it  in  any  way  vitiate  your  experiment 
if,  simultaneously  with  that  experiment,  this  Com- 
mittee were  to  advise,  and  the  Colonial  Office  were 
to  cany  out,  a  war  of  extermination  ? — I  think  if 
that  were  decided  on  the  experiment  would  scarcely 
be  necessary. 

1519.  Do  you  think  that  the  conditions  are  such 
that  we  would  be  justified  in  delaying  in  order  to 
make  the  further  investigation  which  Mr.  Rothschild 
suggests,  if  you  want  to  discriminate  between  those 
game  which  carry  the  trypanosome  and  the  game 
which  does  not  ?  —  No ;  I  must  answer  from  the 
point  of  view  of  Uganda,  and,  so  far  as  we  are 
concerned,  there  would  be  no  risk,  I  believe,  at  all 
in  delaying  for  experiment,  but,  at  the  same  time, 
I  think  that  round  the  populou^s  centres,  the  stations, 
and  along  the  traffic  routes,  all  restrictions  against 
game  destruction  should  cease  as  soon  as  possible. 
I  think  the  game  should  be  driven  av/ay  fi'om  the 
traffic  I'outes  and  the  population  centres. 

1520.  Do  you  di-aw  a  distinction,  then,  between 
systematic  extermination  and  a  simple  driving  back 
of  the  game  which  would  come  from  the  relaxation 
of  the  game  laws  ? — I  thiuk  it  all  helps ;  I  do  not 
draw  any  great  distinction,  it  is  merely  a  question 
of  degree ;  if  you  shoot  along  the  roads  the  game 
goes  away  a  certain  distance,  some  miles. 

1521.  That  is  to  say,  the  game  gets  shy? — 
Tes. 

1522.  Is  it  your  experience  that  the  fly  follows 
the  game? — The  morsitans  type  does.  The  palpalis 
chiefly  resides  along  the  water-sides,  wherever  the 
game  is,  and  it  attacks  the  game  as  it  comes  to  the 
water-side,  and  follows  it  a  short  distance. 

1523.  Do  you  find  palpalis  remaining,  although 
the  game  disappears  ? — Tes. 

1524.  And  remaining  as  numerous,  although  the 
game  disappears  ? — So  far  as  we  have  been  able  to  tell 
at  present,  yes. 

1525.  What,  then,  is  its  source  of  food  ? — I  think  it 
is  omnivorous  ;  anything  cold  or  hot  blooded  it  will 
feed  on. 

1526.  Have  you  been  able  to  keep  palpalis  alive  on 
any  vegetarian  diet  ? — No. 

1527.  Have  you  tried  ? — Tes. 

1528.  And  failed  ?— Tes. 

1529.  Did  you  arrive  at  the  conclusion,  then,  that  it 
would  be  impossible  for  pjalpalis  to  live  unless  it  had 
some  animal  diet  ? — I  have  not  done  enough  work 
myself  to  say,  but  I  believe  that  is  the  conclusion. 

1530.  Have  you  foi'med  any  conclusion  as  to 
morsitans  in  that  direction  ?' — I  have  not  worked  with 
morsitans. 


1531.  Tou  have  formed  no  opinion? — I  believe  the 
same  thing  holds,  that  you  could  not  keep  them  alive 
with  vegetable  juices. 

1532.  Have  you  formed  an  opinion  with  regard  to 
the  disappearance  of  fly  when  the  game  disappears,  in 
the  case  of  morsitans  ?  Does  morsitans  disappear  when 
the  game  disappears  ? — That  I  only  know  from  hearsay. 
I  have  never  seen  anything  of  the  kind  happen  Ijecause 
I  do  not  know  of  any  tract  in  my  country  where  the 
game  has  actually  utterly  disappeared. 

1533.  With  regard  to  the  country  of  many  of  these 
South  African  places,  is  it  not  a  matter  of  general 
knowledge  that  when  the  rinderpest  exterminated  the 
game  the  fly  disappeared  from  these  areas  ? — Tes.  I 
believe  it  is. 

1534.  Have  you  formed  any  opinion — could  you 
say  from  the  habits  of  these  flies  that  they  were  likely 
to  disappear  if  the  game  disappeared  ? — Morsitans. 
yes  ;  I  should  think  they  would. 

1535.  {Sir  Maclienzie  Chalmers.)  Tour  work  has 
been  administrative,  not  research  work  ? — For  the  last 
seven  years  it  has  been  administrative. 

1536.  And  you  have  been  concerned  with  the 
removal  of  the  popiilation  from  the  palpalis  area  ? — 
Tes. 

1537.  What  is  the  mortality  at  present  from 
sleeping  sickness  in  Uganda  ?  —  It  is  very  small ;  I 
cannot  give  you  the  percentage,  Imt  I  think  there  were 
only  200  deaths  last  year  or  perhaps  not  quite  20U. 
This  fiti  ure  is  for  B Uganda  Kingdom.  For  the  whole 
Protectorate  it  would  be  nearer  2,000. 

1538.  In  what  population  ? — Two  millions,  perhaps. 

1539.  How  are  those  deaths  accounted  for  if  you 
have  removed  the  population  from  the  palpalis  area  ? 
Are  they  old  cases,  or  what  ? — I  think,  as  far  as  we 
can  tell,  they  are  mostly  old  cases,  and  some  of  them 
come  from  areas  where  the  population  has  not  been 
removed  for  so  very  long. 

1540.  Have  you  got  morsitans  in  Uganda  to  any 
great  extent  ? — Tou  mean  in  the  Protectorate  ? 

1541.  Tes,  under  your  jurisdiction,  whatever  it  is  ? 
— There  are  three  parts  of  the  Protectorate  where  it 
is  quite  common. 

1542.  Do  you  have  sleeping  sickness  there  ? — No, 
only  where  palpalis  exists  also. 

1543.  The  morsitans  there  is  not  infective  ? — Not 
so  far  as  I  know. 

1544.  Did  you  examine  the  antelopes  there  ?  Do 
they  bear  pathogenic  trypanosomes  ? — Pathogenic, yes, 
to  domestic  animals. 

1545.  But  not  to  man  ? — Not  as  far  as  we  know. 

1546.  Morphologically,  are  they  distinguishable 
from  the  pathogenic  ? — I  am  afraid  we  have  not  quite 
done  enough  upon  that  to  say,  but  there  is  a  report 
being  submitted  which  tends  to  show  that  there  is 
something  very  near  the  human  parasite  which  has 
been  found  in  the  game. 

1547.  But  you  do  not  have  sleeping  sickness  ? — That 
covers  rather  different  ground.  We  do  not  have 
sleeping  sickness  unless  there  is  palpa  lis  as  well.  That 
is  very  definitely  shown  in  Uganda. 

1548.  Tou  attribute  the  Uganda  disease  really  to 
palpalis  ? — Tes. 

1549.  And  you  acquit  morsitans  in  Uganda  ? — All 
the  evidence  hitherto  goes  to  show  that  morsitans 
does  not  carry  human  infection. 

1550.  Can  you  say  in  any  way  why  morsitans  should 
caiTy  it  in  Rhodesia  and  Nyasalaud  and  not  in  Uganda  ? 
— There  is  no  reason  I  know,  and  it  is  quite  possible 
that  isolated  cases  may  have  occui'i'ed  and  have  not 
been  seen,  but  I  think  if  there  were  many  they  -would 
have  been  found  by  now. 

1551.  Do  you  suggest  that  a  game-clearing  ex- 
periment should  be  can-ied  out  in  Uganda,  and  if 
so,  is  that  to  be  in  i\\e  palpalis  area  or  in  the  morsitans 
area  ? — 1  think  it  would  have  to  be  a  separate  ex- 
periment for  the  two;  the  conditions  are  different. 

1552.  Could  you  fix  on  any  likely  sites  where  the 
experiment  could  be  carried  owt  effectively  ? — I  could 
find  sites  or  de.scribe  them  in  Uganda,  hwt  it  would 
be  difficult  to  put  them  into  terms  which  could  be 
followed. 
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1553.  What  kind  of  site  would  you  recommend, 
and  how  would  you  proceed  ?  What  is  your  notion  ? — 
I  am  afraid  I  have  not-  thought  the  whole  thing  out. 
The  experiment  with  regard  to  vwrsifnii.t;  would  l.)e 
a  very  difficult  one  to  carry  out. 

1554.  You  mean  it  spreads  (jver  such  a  wide  area 
of  country ;  it  is  not  contined  to  a  special  kind  of 
country  like  the  palpalis  ? — No,  it  is  a  wandering  dy. 

1555.  Is  it  known  how  far  it  wanders  ? — ISTo. 

1556.  But  in  your  opinion  it  wanders  widely  ? —I 
think  so. 

1557.  What  is  the  experiment  you  would  suggest  in 
Uganda  with  regard  to  palpalis  ?  Could  yon  give  us 
any  details  ? — I  had  hetter  give  you  the  conditions 
wliich  wouM  have  to  he  present  in  the  area. 

1558.  Yes. — First,  you  would  have  to  have  a  coast 
line  or  shore  where  there  is  plenty  of  fly  and  also 
plenty  of  game,  and  the  lly  is  known  to  be  infected  at 
the  time  the  experiment  commences. 

1559.  And  also  sleeping  sickness  Y — Not  necessarily, 
because  you  see  we  have  already  moved  the  sleeping 
sickness  and  the  fly  continues  infected  with  the  same 
infection,  as  we  believe,  through  the  game.  It  would 
not  be  necessary  to  send  any  people  back  there  except 
for  the  purpose  of  carrying  out  the  experiment. 

1560.  What  sized  area  would  you  take,  and  how 
would  you  proceed  ?  Would  you  fence  it  ?  I  want  to 
get  at  what  your  idea  of  the  experiment  would  be  ? — 
You  would  mark  it  off  by  fencing  for  the  prilpalia 
experiment.  You  would  clear  also  wide  belts  on  each 
side  to  prevent  migration  of  the  fly  ;  that  is  one  thing. 

1561.  How  wide  must  they  be? — From  300  to  500 
yards,  I  think,  would  be  quite  wide  enough ;  that  is 
about  a  quarter  of  a  mile,  say. 

1562.  You  think  palpalis  would  not  cross  that  ? — 
It  does  not  as  a  rule. 

1563.  Then  it  would  nut  be  a  very  expensive 
experiment  there? — Not  so  expensive  as  the  rnomitLUis 
experiment. 

1561.  You  have  got  the  lake  on  the  one  side  ;  you 
would  have  a  cleaving  on  the  right  and  a  cleai-itig  ou 
the  left,  and  behind  nothing  ? — Behind  I  do  not  think 
it  would  be  necessary  to  clear  at  all,  unless  you  wanted 
a  large  area. 

1565.  The  fact  is  that  palpalis  does  not  go  many 
hundred  yards  away  from  its  own  water? — That  is  so, 
as  a  rnle. 

1566.  What  length  of  strip  would  you  desire  to 
make  a  clearing  for  an  experiment  you  could  in  any 
way  rely  on  ?— If  one  had  a  favourable  place,  say, 
containing  a  drinking  place  for  game,  you  would  not 
want  a  large  area.  I  think  a  mile  would  prob.ilily 
be  quite  sufficient. 

1567.  Would  you  clear  out  the  population  ? — I 
should  presume  they  had  already  been  cleared. 

1568.  There  would  be  no  source  of  infection  from 
human  beings  ?  —  No.  The  people  sent  in  for  the 
purposes  of  the  experiment  would  have  to  be  medically 
examined. 

1569.  How  would  you  test  the  experiment  after- 
wards ?  You  would  clear  away  the  game  ;  but  how  would 
you  test  the  infectivity  of  the  flie?  afterw,:irds  ? — That 
would  have  to  be  done  in  the  same  way  as  it  is  tested 
now ;  it  would  have  to  be  done  by  animal  inoculations. 

1570.  The  ultimate  test  cannot  be  applied,  of 
course,  that  is  man  ? — N'o. 

1571.  That  is  quite  impossible? — Yes.  that  is  Im- 
possible. 

1572.  So  that  there  would  still  be  a  lingering  doubt 
at  the  end  of  the  experiment  whether  you  had  cleared 
away  the  trypanosonie  which  was  infective  to  man  ? — 
I  think  for  all  practical  purposes  it  would  be 
conclusive. 

1573.  Have  you  thought  at  all  what  would  be 
necessary  in  the  morsitans  area,  or  is  that  outside  joxw 
province  ? — I  do  not  myself  know  enough  about  the 
habits  or  the  bionomics  of  morsitans  to  lay  down  exact 
conditions,  but  I  am  quit'e  sure  you  would  have  to  have 
certain  conditions,  which  would  be  very  difficult  to  cirry 
out  completely. 

1574-.  An  experiment  has  been  suggested  to  us,  a.nd 
from  your  long  experience  in  Africa,  perhaps  you 
could  give  us  some  opinion  about  i*^    there  is  a  road 


called  the  Domira  road  in  Nyasaland,  which  passes 
through  20  miles  of  fly  country;  there  is  a  population 
of  about  3,000  people  on  the  sides  of  the  road,  I 
understand,  and  it  is  suggested  as  an  experiment  that 
the  game  should  if  possible  be  driven  out  from  live  miles 
on  each  side  of  that  road  and  a  fence  erected  to  prevent 
their  coming  back? — I  think  that  wouhl  be  (piite 
practical)le  and  not  present  much  difficulty  and  would 
be  of  value,  but  of  course  there  are  mansr  things  eo7i- 
nected  with  it.  If  you  were  to  have  a  p>erfect  expei'i- 
ment  to  test  infectivity  before  you  began  and  afterwards 
at  intervals,  and  all  that  sort  of  thing,  it  would  be 
very  difficult  and  would  take  a  long  time  ;  if  you  just 
drove  the  game  back,  killing  some  and  driving  the  rest 
away  and  fencing  it  out,  that  is  perfectly  easy  and 
ought  not  to  cost  a  great  deal  of  money. 

1575.  Do  you  think  it  is  easy  to  put  up  an  effective 
fence  for  20  miles  on  each  side  of  a  road  ? — Yes,  such 
fences  are  put  up  round  farms  in  East  Africa — a  barbed 
wire  fence.  Of  course,  you  cannot  fence  elephants 
out. 

1576.  If  elef)hants  broke  through  the  fence,  would 
you  not  get  all  the  other  animals  back  as  well  ? — Yes, 
I  am  afraid  you  would. 

1577.  Is  it  easy  to  drive  them  av>'ay  some  miles 
permanently  ? — They  are  very  difficult  animals  to  deal 
with. 

1578.  Is  it  a  practicable  experiment? — I  think  it  is 
quite  practicable.  You  would  have  to  look  out  for  the 
elephant  breaks  and  mend  them  up  as  they  do  with  the 
telegraph  wires.  We  keep  up  our  telegriiph  wires  in 
spite  of  the  elephants. 

1579.  You  would  have  continually  to  be  patrolling 
the  fence  ? — Yes. 

1580.  How  would  you  get  rid  of  the  animals  which 
went  in  after  the  elephants  ?  If  an  elephant  makes  a 
hole  in  the  fence  a  lot  of  other  animals  will  crowd 
through,  will  they  not  ? — I  think  not ;  I  think  once 
they  got  into  the  hibit  of  staying  out  they  would  not 
come  back  unless  there  was  some  temptation  in  the 
way  of  better  food  or  something  of  that  sort. 

1581.  Do  you  think  five  miles  is  a  sufficient  belt 
-on  each  side  of  the  mad  to  make  the  experiment  a 

successful  one  ? — It  depends  on  what  the  experiment 
is  to  show.  If  it  is  to  show  the  effect  on  the  users  of 
the  road  and  the  cattle  driven  along  it.  and  so  on,  I 
think  it  is  quite  sufficient. 

1582.  Have  you  formed  any  opinion  as  to  the  cost 
of  such  an  experiment  ? — I  am  afraid  I  could  not  do 
that. 

1583.  Who  could  ? — The  local  aiithorities  in  Nyasa- 
land wcmld  be  able  to  give  an  idea  of  what  it  wi>uld 
cost,  if  thej'  were  told  what  work  was  to  he  done. 

1584.  The  object  of  the  experiment  would  Ije  to 
show  either  that  the  fly  remained  behind  and  ceased 
to  be  infective,  or  that  the  fly  followed  the  game  ? — 
Quite  so. 

1585.  And  ultimately  one  could  only  judge  as 
regards  man  by  men  using  the  road  again  ? — Yes. 
There  is  exactly  the  counterpart  of  this  road  in 
Uganda,  a  20-mile  belt  of  morsitans,  which  I  had  in 
mind  ;  this  perhaps  is  a  suitable  place  for  experiment 
with  regard  to  morsitans  but  not  as  a  complete  experi- 
ment with  examination  before  and  after.  Thei-e  is, 
however,  no  known  human  infection  and  little,  if  any, 
population. 

1586.  Why  not  have  an  examination  before  and 
after? — Because  the  whole  thing  wjuld  take  years  to 
get  data  that  would  really  be  conclusive  bacteriologi- 
cally.  but  to  protect  the  road,  drive  back  the  game, 
and  in  all  probability  turn  away  the  fly  as  well,  would 
take  a  very  little  while  and  could  be  carried  out  at 
once. 

1587.  {Dr.  Chalmers  Mitchell.)  How  long  is  it  since 
the  population  was  cleared  away  from  the  infective  lake 
shore  in  Uganda  ? — -The  removals  began  in  1907,  I 
think,  an;l  lasted  until  the  end  of  1908,  and  I  think  the 
islandei-s  were  removed  in  1909 ;  there  have  been 
smaller  removals  going  on  since. 

1588.  So  that  for  four  or  five  years  there  has  been 
a  pi'etty  effective  clearance  ? — Yes. 

1589.  But  the  fly  still  remains  equally  abundant  ?  — 
Yes. 
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1590.  Do  they  still  remain  equally  infective  ? — 
Unfortunately  we  do  not  kaow  the  percentage  of 
infectivity  at  the  time  the  population  was  removed 
because  the  work  of  testing  could  not  then  be  done. 
The  percentage  of  infectivity  has,  however,  decreased. 

1591.  But  they  still  remain  infective  ? — Tes,  they 
still  remain  infective. 

1592.  How  do  you  prove  their  infectivity  ? — It  is 
proved  by  the  inoculation  of  susceptible  animals. 

1593.  Such  as  ? — Such  as  monkeys  and  rats  ;  they 
have  been  the  chief  animals  used. 

1594.  Tou  have  seen  a  great  many  cases  of  the 
Uganda  sleeping  sickness,  of  course,  in  human  beings  ? 
—Tes. 

1595.  It  is  a  disease  which  is  quite  definite,  is  it 
not  ? — Yes. 

1596.  Not  difficult  of  diagnosis  ? — I  am  afraid  it  is 
difficult  in  certain  stages,  because  at  certain  stages  the 
person  may  appear  to  be  well. 

1597.  I  did  not  qiiite  mean  that  you  can  tell  the 
moment  they  ai-e  ill. — If  you  see  a  case  thi'ough  for 
any  length  of  time  it  is  quite  a  definite  type  of 
disease. 

1598.  Do  you  happen  to  know  the  Nyasaland 
disease  ? — I  have  not  seen  it. 

1599.  So  you  cannot  tell  me  if  the  type  is  closely 
similar  or  suggests  a  difference  ? — From  what  I  have 
read  about  it  it  seems  to  be  a  more  acute  disease — I 
think  that  is  all  I  can  say  without  having  seen  it — a 
more  rapid  disease. 

1600.  Tou  have  seen  this  Uganda  sleeping  sickness 
in  animals,  of  course — in  monkeys  ? — Tes. 

1601.  Is  it  very  much  the  same  pictui-e  in  monkeys 
as  in  human  beings  ? — There  are  very  great  differences. 
In  some  monkeys  you  get  a  pictui-e  almost  like  the 
human  sleeping  sickness,  but  in  other  experimental 
animals  there  is  very  little  resemblance  clinically. 

1602.  Then  in  rats  ? — In  rats  it  is  different  again. 

1603.  What  I  am  trying  to  get  at  is  really  this. 
When  yom-  flies  are  proved  to  be  infective  by  giving  a 
certain  disease  to  certain  laboratory  animals,  are  you 
quite  sui'e  that  you  are  giving  them  the  same  disease 
as  human  sleeping  sickness  ? — I  think  we  feel  quite 
sure,  but  I  am  not  a  bacteriologist  and  I  take  the 
bacteriologist's  word  for  it. 

1604.  I  do  not  want  the  bacteriologist's  word. — I 
am  quite  satisfied  that  the  bacteriologist  is  right. 

1605.  Excuse  me,  but  I  do  not  want  that  from 
you ;  I  ask  you  as  an  expert  on  the  disease,  on 
chnical  symptoms  of  the  disease.  Tou  are  watching 
the  character  and  the  history  and  so  forth  of  the 
disease,  and  you  are  quite  satisfied,  if  you  see  a  case 
sufficiently  long,  that  you  cannot  mistake  the  Uganda 
sleeping  sickness  for  anything  else  in  a  human  being  ? 
—Tes. 

1606.  Ai-e  you  quite  sure  that  you  cannot  mistake 
it  for  anything  else  in  a  monkey  ? — I  am  afraid  I  do 
not  quite  understand  what  you  want. 

1607.  I  am  sorry,  but  I  will  put  exactly  what  is  in 
my  mind  ;  I  want  to  be  satisfied,  apart  from  morpho- 
logical evidence,  that  when  you  say  the  fly  remains 
infective  it  remains  infective  with  the  Uganda  type 
of  hiunan  sleeping  sickness  ? — I  am  satisfied  in  this 
way :  if  you  take  a  fly  infected  from  a  hiiman  being 
with  sleeping  sickness  and  another  fly  infected  fi-om 
the  forest  and  inoculate  them  both  into  susceptible 
animals,  say  the  monkey,  if  you  get  the  same  disease 
from  both  flies  in  the  monkey,  then  the  infection  is 
the  same  infection  and  it  is  the  human  infection. 
That  has  been  done. 

1608.  Then,  when  you  say  the  fly  remains  infective, 
you  mean  that  it  produces  in  the  laboratory  animals 
a  disease  which  you  recognise  to  be  as  nearly  as 
possible  identical  with  the  disease  which  the  infecting 
animal  would  have  received  from  a  known  case  of 
sleeping  sickness  ? — Tes. 

1609.  Tou  are  satisfied  of  that  ? — Tes. 

1610.  Tou  know,  of  course,  that  a  good  many 
people  think  that  the  disease  which  is  called  nagana 
is  simply  a  general  native  name  given  to  various  kinds 
of  wasting  diseases  ? — Tes. 

1611.  But  notwithstanding  that  you  are  quite  clear 
there  is  only  oae  kind  of  disease    you  can  see  in 


various  l>ut  identifiable  phases  in  man  and  animals  ? — 
Tes,  I  am  convinced  there  is  one  disease  produced  by 
the  trypanosome  which  is  called  gamhiense  in  man  and 
animals. 

1612.  That  is  different,  because  you  admit  that  to 
identify  the  trypanosome  called  gamhiense  is  a  very 
diffievdt  morphological  feat,  is  it  not  ? — No,  I  do  not 
think  it  is  so  very  difficult ;  it  requires  expert  know- 
ledge, but  I  should  not  call  it  very  difficult. 

1613.  Tou  are  quite  cei-tain  that  an  expert,  which 
you  at  present  do  not  profess  to  be,  from  the  merely 
morphological  point  of  view,  would  have  no  difficulty 
or  no  reasonable  difficulty  in  identifying  the  trypanosome 
known  as  gamhiense  wherever  he  found  it  ? — I  have 
no  doubt  he  could  identify  it  under  reasonable 
conditions.  I  mean  that  he  could  recognise  the  type, 
not  that  he  could  necessarily  diagnose  individual 
trypanosomes  in  a  given  specimen. 

1614.  Morphologically  ? — Tes. 

1615.  And  this  supports  you  in  the  view  that  it  is 
the  same  disease  in  man  and  animals  — Tes. 

1616.  (Mr.  Rothschild.)  We  have  had  evidence 
before  us  that  palpalis  will  feed  ravenously  on  other 
ci'eatures  than  the  so-called  large  game  animals. 
Do  you  not  think  that,  supposing  the  extermina- 
tion or  driving  away  of  the  big  game  out  of  the 
fly  areas  must  necessarily  take  several  years  before 
it  is  complete,  the  fly  in  the  meanwhile  will  be  able  to 
transmit  the  infection  to  other  reservoii's  not  at  present 
existing,  such  as  baboons,  foxes,  and  animals  of  that 
sort  ? — I  do  not  think  that  a  new  reservoir  is  likely  to 
be  evolved  in  the  course  of  a  few  years.  Do  I  under- 
stand that  I  am  asked  whether  new  reservoirs  are 
likely  to  arise  if  the  game  is  driven  out  ? 

1617.  What  I  meant  to  say  was  that  at  jjre'sent, 
with  the  exception  of  the  large  lizards  and  crocodiles 
and  certain  birds,  the  tsetse-fly,  palpalis,  at  any 
rate,  and  morsitans,  prefers  the  large  animals  and 
human  beings  to  the  smaller  animals  ;  but  do  you  not 
think  it  possible  that  diu-ing  the  destruction  of  the 
game  animals  the  biting  of  other  animals  by  the  tsetse 
flies  would  infect  them  and  they  would  natm-ally 
become  reservoirs,  because  as  you  reduce  the  favourite 
food  of  the  fly  it  must  search  for  something  else.  I 
understand  that  if  you  cai-ry  out  an  experiment  on  a 
small  scale  and  drive  out  or  destroy  the  game  very 
rapidly,  which  you  say  could  be  done,  this  would  not 
be  so  likely  to  arise,  but  if  you  stai't  exterminating  or 
driving  out  the  game  over  a  very  large  area  it  would 
take  a  considerable  time,  and  diiring  that  time  the 
fly  would  find  means  of  inoculating  other  creatures. 
As  far  as  I  can  gather  from  the  various  witnesses 
who  have  Ijeen  examined  ))efore,  the  bulk  of  the 
experiments  on  monkeys  have  been  caiTied  oat  from 
other  monkeys  than  baboons,  and  the  fact  that  the 
other  monkeys  died  extremely  rapidly  does  not  at  all 
mean  that  the  baboons  would  do  so,  because  they  are 
much  more  powerful  animals  ? — As  far  as  my  know- 
ledge of  the  experiments  go,  I  believe  I  can  say  that 
no  baboon  has  been  infected  yet  with  gamhiense. 

1618.  But  they  have  never  tried  ? — Tes,  they  have. 

1619.  They  infected  the  Ijaboon  with  scai'let  fever 
from  a  human  being,  so  why  not  with  the  othei-  thing  ? 
— Sir  David  Bruce  brought  home  a  l)al)oon  with  him 
from  Uganda  which  had  Ijeen  experimented  upon 
certainly  for  a  year  and  was  never  infected. 

1620.  It  had  the  trypanosome  in  its  blood  ? — No. 

1621.  (Sir  Stewart  Stochman.)  In  saying  that  a 
trypanosome  infection  might  be  cai'ried  by  a  human 
being  for  10  years,  do  you  mean  that  the  human  being 
becomes  salted,  as  it  were  ? — No,  I  mean  that  the 
infection  has  been  known  to  last  for  that  time. 

1622.  The  real  qiiestion  is,  do  you  consider  man  a 
resei"voir  of  any  importance  F  —  No,  not  from  the 
endemiological  point  of  view.  I  look  upon  man  as  a 
tempoi-ary  and  game  as  a  permanent  I'eservoir. 

1623.  {Mr.  Austen.)  You  refer  in  paragrajjh  No.  1 
of  your  evidence  to  game  and  other  wild  animals 
which  form  reservoirs  for  trypanosomiasis  or  trypano- 
some infections  :  wei-e  you  referring  to  any  particular 
animals  when  you  said  "  other  wild  animals  "  ? — I  was 
thinking  only  of  the  wild  pig,  but  there  are  possibly 
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others  which  may  be  found  by  this  Committee  to  be 
reservoirs. 

1624.  You  do  not  know  of  any  other  wild  animals 
which  have  been  proved  to  harbour  the  tryiDanosome  ? 
—No. 

1625.  When  you  say  the  ti-ypanosome  infection 
may  be  carried  by  a  human  being  for  10  years  or 
more,  are  you  acquainted  with  many  instances  in 
which  that  has  been  proved  to  be  the  case  ? — N"o,  I 
know  it  is  quite  the  exception. 

1626.  Can  trypanosomiasis  (I  do  not  say  sleeping 
sickness)  be  transmitted  by  a  human  mother  to  her 
offspring  ? — I  can  only  say  that  all  the  experiments 
I  have  ever  read  about  go  to  show  the  contrary.  I 
believe  that  all  experiments  tend  to  show  it  cannot  be 
transmitted. 

1627.  As  regards  those  experiments  do  yoii  mean 
that  new-born  children  of  mothers  infected  with 
trypanosomiasis  were  examined  and  found  not  to 
contain  the  trypanosome  in  their  blood  ? — 1  have  no 
data.  It  is  very  umisual,  in  my  exj^erience,  for  an 
infected  woman  to  bear  a  living  child. 

1628.  You  were  not  referring  to  experiments  of 
that  sort  ? — No,  I  am  refeiTing  to  animal  experiments. 

1629.  Would  systematic  extermination  of  big  game 
be  practicable  in  Uganda  ? — Total  extermination,  I 
should  say,  would  be  quite  impossible,  but  extermina- 
tion of  game  in  the  parts  of  the  country  that  chiefly 
matter  from  the  point  of  view  of  traffic  and  residence, 
I  think  would  be  quite  j)ossible. 

1630.  (Chairman.)  Do  you  mean  large  game  or  all 
game  ? — I  mean  antelope  generally. 

1631.  (Mr.  Aitgten.)  It  would  be  quite  impossible  to 
kill  off  all  the  animals  ? — Quite  impossible,  or  all  the 
antelope  either. 

1632.  Are  you  aware  that  something  of  that  kind 
has  been  suggested  with  regard  to  Rhodesia  ? — Yes. 

1633.  But  whatever  may  be  the  case  in  Rhodesia  it 
would  not  be  possible  to  carry  it  out  in  Uganda  ? — It 
would  be  possible.  I  am  not  quite  sure  what  you  want 
me  to  say. 

1634.  You  h;vve  practically  answered  my  questions 
before.  I  know,  but  would  it  be  possible^^to  kill  oft'  every 
individual  of  every  kind  of  antelope  and  everything 
else  that  is  commonly  known  as  Ijig  game  in  Uganda  ? 
— It  would  not  be  possible,  I  think,  and  it  would  not  be 
necessary. 

1635.  I  did  not  ask  about  the  necessity,  but  whether 
it  would  be  possible? — I  do  not  think  it  would  be 
possible.  In  the  course  of  a  century  or  so  you  might 
do  it,  but  the  only  way  you  could  kill  off  game  entirely 
is  by  replacing  it  with  either  human  population  or 
domestic  animal  population,  something  to  drive  it  out. 

1636.  You  said  something  about  the  disappearance 
of  Glossina  viorsUans  as  the  result  of  rinderpest  in 
game.  Are  you  aware  that  a  case  has  been  reported 
on  competent  authority  in  the  noi-th-eastem  Trans- 
vaal in  whicii  at  the  time  of  the  rinderpest  epidemic 
of  1896  and  1897.  although  all  the  game  was  not 
exterminated,  although  a  very  consideral^le  remnant  of 
game  remained,  Glossina  vwrsitans  itself  disappeared  P 
Are  you  aware  of  that  case  ? — No. 

1637.  Would  you  admit  that  if  tliat  were  the  case 
that  would  tend  to  show  that  it  would  not  necessarily 
follow  that  if  the  game  were  exterminated  Glossina, 
morsitans  would  go  too  ? — Yes,  I  admit  that ;  I  admit 
it  apart  from  that.  I  do  not  think  it  follows  that  if 
you  exterminate  game  you  exterminate  morsikms. 
You  might  in  some  places ;  it  all  depends  on  what 
other  food  supplies  they  have,  and  so  on. 

1638.  Have  you  any  evidence,  of  your  OAvn  know- 
ledge, which  throws  any  light  on  that  question  either 
way  ? — The  question  of  the  connection  between  the 
morsitans  and  game  P 

1639.  Yes.  the  probable  disappearance  or  non- 
disappearance  of  morsitans  su))sequeut  to  the 
disappearance  of  game.  Have  you  any  perai_iual 
knowledge  of  that  from  j'our  own  experience  P — No. 
I  have  no  experience  of  the  destruction  of  game. 

1640.  Or  the  driving  of  it  away  ? — No.  only  the 
natural  movements  of  game,  and  then  the  fly  appear  to 
me  to  follow  the  herds  to  a  great  extent. 


1641.  (Sir  Edmund  Loder.)  Do  you  think  there  is 
any  island  in  the  big  lake  that  would  make  a  good 
place  for  an  experiment  of  clearing  the  animals, 
for  that  would  be  the  easiest  method  P  —  Yes,  but: 
I  do  not  think  we  could  get  the  conditions  very  well, 
and  it  is  very  difficult  to  use  one  island  or  to  admit 
any  access  to  it  or  allow  commiuiication  with  it 
without  opening  a  whole  'group. 

1642.  There  is  no  one  island  isolated  liy  itself  P — 
No,  they  are  all  very  much  together  in  groups. 

1643.  Do  you  know  whether  the  crocodile,  or  any 
of  the  big  birds  <m  the  lake,  the  cormorants,  for 
instance,  have  ever  been  found  infected  with  trypano- 
somes  ? — I  do  not  think  they  have  ;  so  far  as  I  know, 
they  have  not. 

1644.  They  have  been  examined  ? — Over  and  over 
again. 

1645.  Palpalis  feeds  on  them  ? — Yes. 

1646.  But  does  not  infect  them,  as  far  as  you 
know  ? — That  is  so. 

1647.  (Mr.  Buxton.)  Did  I  understand  you  to  say 
that  you  know  the  areas  in  Uganda  where  the  morsitans 
exists  ? — Yes. 

1648.  And  the  game  exists  ? — Yes. 

1649.  And  that  game  is  infected  ? — It  is  infected, 
but  with  what  jDarticular  trypanosome  infection  I  have 
no  precise  data  as  yet. 

1650.  It  has  not  been  examined  for  that  piu-pose  ? 
— It  has  been  examined  in  one  district,  but  the  report 
has  not  yet  come  in. 

1651.  Supposing  the  gambiense  is  present  in  the 
game  it  would  be  rather  a  curious  thing  if  the  natives 
were  not  infected  by  the  disease  ? — -Yes. 

1652.  It  is  therefore  rather  important  to  ascertain 
that  ? — As  a  matter  of  fact,  in  the  area  I  am  sjDeaking 
of  there  are  either  few  or  no  human  inhabitants. 

1653.  Does  that,  to  your  mind,  account  for  the  fact 
that  the  disease  has  not  been  found  P — No,  I  think 
there  is  some  other  reason  than  that. 

1654.  However,  it  has  not  been  ascertained  P — I  am 
afraid  I  do  not  quite  follow  the  question. 

1655.  I  mean  that  tlie  disease  conceival>ly  might 
exist  there  without  its  being  oliservedP — You  mean  the 
Rhodesian  disease  P 

1656.  Yes. — Yes.  it  is  quite  thinkable  it  might  h;. 
there,  but  I  think  it  is  quite  impossible  that  it  should 
be  there  to  any  great  extent,  in  epidemic  form. 
There  may  have  been  in  the  coarse  of  time  sporadic 
cases. 

1657.  I  understand  in  exceptional  cases  you  have 
known  the  infection  to  last  for  ten  years  P — Personally 
I  know  of  one  case  in  which  the  infection  was  almost 
certainly  present  for  nine  years,  ]jut  the  other  cases  I 
am  thinking  of  I  have  not  seen  myself,  I  have  read 
aljout  them. 

1658.  Would  that  be  ten  years  from  the  time  the 
natives  were  removed  from  their  original  habitat,  or 
10  years  that  that  case  was  suffering  irom  the  disease  ? 
— Ten  years  that  the  case  was  known  to  be  infected, 
known  to  carry  tryjoanosomes. 

1659.  For  those  ten  years  I  suppose  that  case  was 
a  reservoir  P — Yes. 

1660.  In  those  areas  where  you  know  m.ursitaiis 
exist  in  Uganda  (my  colleague  asks  me  to  ask  this 
question)  does  cattle  disease  occur  ? — Yes. 

1661.  (Dr.  Bagshaim.)  I  only  have  one  questiim  I 
should  like  to  ask  and  that  is.  what  percentage  of 
paljmlis  is  now  infective  on  the  Victoria  Nyan/,a,  i'rom 
tlie  more  recent  experiments  P — I  am  afraid  I  could 
not  say  offhand;  it  is  something  like  1  per  mille. 

1662.  Is  it  as  much  as  that?  I  thought  it  -wa,^ 
very  much  less? — I  maybe  wrong;  I  have  forgotten 
for  the  moment  what  tlie  percentage  is.  but  I  know  it 
is  a  very  small  one. 

1663.  (Chairman.)  I  just  want  to  ask  one  oi-  tw<j 
cpiestions.  You  told  Dr.  Chappie  that  the  removal  of 
the  population  in  Uganda  was  only  a  temporary 
expedient.  I  did  not  quite  follow  the  meaning  of  that. 
— What  I  meant  to  say  was  in  relation  to  stamping  out 
the  disease  it  is  a  temporary  measm-e.  Removing  people 
from  the  soiu'ce  of  infection  may  stamp  out  the  disease 
as  long  as  we  keep  them  away,  but  in  the  meantime  we 
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are  letting  a  lot  of  the  best  land  in  the  country  lie 
idle. 

1664.  What  you  contemplate  is,  that  if  you  found 
the  liy  free  from  infection,  or  if  the  fly  disaj^peared, 
this  would  be  really  a  temporary  measure,  and  the 
population  could  go  back  to  its  old  quarters  ? — Yes,  we 
hope  some  day  that  something  will  be  discovered  which 
will  enable  the  population  to  go  back. 

1665.  I  want  to  ask  you  about  something  I  did  not 
quite  follow  in  your  answers  to  Sir  Mackenzie  Chalmers. 
You  said  that  in  Uganda,  as  far  as  yoii  are  aware, 
morsitans  does  not  carry  infection  ? — Yes. 

1666.  Has  the  morsitans  fly  in  that  area  been 
examined  ? — Yes. 

1667.  Do  you  know  what,  if  any,  trypanosomes  it 
has  which  carry  infection — It  carries  trypanosomes 
pathogenic  to  cattle. 

1668.  Can  yoii  say  what  trypanosome  it  is  ? — It 
carries  vivax,  pecorum.,  possibly  nanum,  and  I  think 
another,  ingens. 

1669.  Does  it  carry  gambiense  ? — It  has  not  been 
found,  so  far  as  I  know,  to  carry  gambiense  in  its 
natural  state,  but  the  examinations  have  not  been  very 
many  so  far. 

1670.  Does  it  carry  brucei  or  rhodesionse ! — I 
should  think,  no  doubt,  it  carries  that  type,  but  it  has 
not  been  reported  so  far  as  I  know  yet  to  carry 
rJwdesiense.  There  is  a  report,  I  believe,  at  the 
Colonial  Office  now  which  shows  the  latest  work  upon 
that,  but  I  have  not  seen  it  myself. 

1671.  In  that  area  there  is  wild  game  ? — Yes. 

1672.  In  that  ai-ea  there  is  morsitans  ? — Yes. 

1673.  Can  you  account,  apait  from  the  sparsity  of 
the  population  (there  is  population,  I  understand),  for 
the  absence  of  human  sleeping  sickness  ?  —  No,  I 
cannot ;  there  is  no  reason  so  far  as  we  know. 

1674.  Can  cattle  live  in  that  area? — No;  there  ai-e 
no  cattle  actually  in  that  area  (i.e.,  the  area  referred  to 
in  answer  1585). 

1675.  You  have  the  conditions  in  that  area  that 
cattle  cannot  survive,  but  man  is  apparently  i^nalfected  ? 
I  say  "  apparently  "  advisedly.  —  Yes,  I  think  we 
may  say  that,  practically  speakmg.  There  are  no  people 
living  in  the  area,  but  there  are  plenty  passing 
through. 

1676.  We  are  told,  you  know,  that  in  Nyasalaud, 
where  the  native  villages  are,  there  is  no  morsilans.  so 
that  where  the  natives  would  meet  the  morsitans 
would  be  while,  working  in  the  bush  and  in  the  fields 
outside  ? — Yes,  or  passing  along  the  road. 

1677.  That  would  be  the  same  whether  it  was  in 
this  region  of  Uganda  or  in  Nyasaland  ? — Yes. 

1678.  The   same   conditions    really   would  exist, 
subject  to  the  population  being  less  ? — Yes. 

1679.  You  were  in  Uganda,  I  understand,  before 
the  epidemic  ? — I  am  not  quite  sm-e.  We  do  not 
know  when  the  epidemic  began.  I  was  there  before 
the  epidemic  was  discovered. 

1680.  That  is  quite  sufficient  for  my  purpose,  but 
up  to  the  time  of  the  epidemic,  whenever  it  began,  the 
palpalis  was  there  ? — Yes. 

1681.  And  the  wild  animals  were  there  ? — Yes. 

1682.  What,  in  your  judgment,  either  from  what 
you  know  yourself  or  from  what  you  have  learned, 
was  the  apparent  cause  of  that  outbreak  ? — My  opinion 
is  that  it  was  due  to  the  opening  up  of  the  poi-tev  traffic 
from  the  Nile. 

The  witnes 


1683.  By  what  agency  was  it  carried  ? — By  human 
agency. 

1684.  And  as  far  as  you  know,  from  inquiries  prior 
to  that  occurrence,  was  there  sleeping  sickness  in 
Uganda? — So  far  as  I  have  been  able  to  get  from 
natives  by  inquiry  there  is  nothing  to  show  it  was 
there  before.  They  have  no  definite  history  of 
anything  of  the  kind,  but  that  is  not  conclusive  when 
you  know  the  native.  His  memory  goes  back  a  very 
little  way. 

1685.  (Mr.  Buxton.)  From  what  source  do  you 
think  this  epidemic  came  ? — From  the  west,  that  is 
to  say,  from  the  Congo.  I  think  the  trypanosome 
was  a  new  factor  introduced. 

1686.  (Sir  Mackenzie  Chalmers.)  And  it  was  intro- 
duced from  a  human  being,  so  to  speak,  into  the  ante- 
lope ? — Yes,  that  is  a  possibility.  It  is  impossible  to 
say. 

1687.  Do  you  think  probably  the  antelopes  were 
free  from  gambiense  before  it  was  introduced  by 
hiiman  carriers  ?  —  Of  cinirse  it  is  a  very  difficult 
question.  From  one  point  of  view  it  would  be  more 
likely  that  the  antelope  woidd  have  it  first,  because 
they  are  not  harmed  by  it,  but  on  the  other  hand,  as  far 
as  we  have  been  able  to  account  for  it  yet,  the  only 
method  of  infection  we  can  think  of  is  human  agency, 
because  there  has  been  no  movement  of  game  from 
infected  areas. 

1688.  Do  you  think  the  main  spread  of  the  disease 
in  Uganda  was  from  man  to  man  via  the  fly,  or  from 
game  to  man  via  the  fly  ? — Undoubtedly  from  man 
to  man  during  the  epidemic. 

1689.  (Dr.  Chappie.)  Is  it  not  yovir  opinion  that 
the  immunity  enjoyed  by  wild  ruminants  compared 
with  the  siisceptibility  of  domestic  ruminants  suggests 
that  that  immunity  over  ages  and  ages  has  been 
acquired  by  the  native  game  ? — I  do  not  know  quite 
how  to  express  mj-self,  but  I  admit  that  is  a  very 
reasonable  view  to  take  of  the  infection  of  game  and 
the  condition  under  which  they  are  infected.  At  the 
same  time  I  can  think  of  no  other  way  of  the  disease 
being  introduced  into  Uganda.  I  do  not  attempt  to 
reconcile  the  two. 

1690.  Do  you  think  it  possihle  for  a  wlujle  race  of 
animals  to  ae-quire  immunity  in  so  short  a  period 
although  in  contact  with  the  infection  for  only  a  few 
years? — The  game  might  have  acquired  immunity 
elsewhere  ;  the  game  might  have  acquired  immunity 
to  this  trypanosome  before  it  ever  got  to  Uganda 
at  all. 

1691.  You  mean  immunity  in  relation  to  a  similar 
organism,  not  necessarily  this  one  ?  —  Perhaps  this 
one ;  the  game  which  is  now  in  Uganda  may  have 
originally  come  from  West  Africa  for  aught  I  know. 
The  animals  may  have  acquired  immunity  before  they 
came  to  Uganda  by  the  ordinary  migration  of  animals, 
and  the  disease  may  have  come  to  man  later — that 
is  a  possibility. 

1692.  {Chairman.)  If  I  follow  your  answers  to  Sir 
Mackenzie  Chalmers  aright,  you  suggest  (I  do  not 
ask  for  more  than  an  opinion,  of  course)  that  the 
animals  which  have  always  been  there  and  the  palpalis 
which  have  always  been  there  were  both  free  from 
infection  until  it  was  brought  by  man  from  the  Congo, 
and  that  then  the  animals  which  acquired  the  trypano- 
some from  man  became  the  pi'incipal  reservoirs  and 
infected  men  or  cattle.  That  is  the  chain  if  I  follow 
it  ? — I  think  that  is  quite  right. 

withdrew. 


Professor  E.  A.  Minchin,  F.R.S.,  called  and  examined. 


1693.  {Chairman.)  You  have  been  good  enough  to 
furnish  us  with  a  proof  of  your  evidence,  and  also  we 
have  before  us  the  address  you  gave  to  the  British 
Association  on  the  15th  September  of  this  year  ? 
—Yes. 

1694.  They  are  both  of  very  great  interest,  if  I  may 
say  so.  I  would  like  to  take  your  proof  and  ask  you 
this  :  in  the  first  paragraijli  of  your  proof  you  raise  the 
point  as  to  whether,  assuming  the  game  to  be  a 
reservoir  of  the  sleeping  sickness  tryjpanosome  both 


in  man  and  cattle,  it  may  not  be  the  only  resei'voir,  and 
you  refei'  to  domestic  stock,  I  think  ? — Yes. 

1695.  With  regard  to  domestic  stock,  is  it  not  a 
possible  hypothesis  that  while  the  enormous  majority 
of  a  herd  of  cattle  might  be  susceptible  to  infection, 
there  might  be  individuals  ill  that  herd  which  would 
be  tolerant  or  immune  to  the  trypanosome  and  still 
maintain  themselves  as  a  reservoir  ? — Certainly,  I 
should  think  it  was  quite  possible  that  there  would  be 
every  degree  of  variation  in  the  extent  to  which  cattle 
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would  be  affected  by  the  trypanosome  ;  and  that  some 
might  live  much  longer  than  othei's.  Whether  there 
would  be  any  which  would  outlive  it  altogether  one 
can  hardly  say,  although  I  should  think  it  extremely 
probable  with  native  cattle  and  less  likely  witli 
imported  cattle.  I  think  with  native  cattle  it  would  be 
probable  that  some  might  maintain  their  existence  in 
spite  of  the  infection. 

1696.  I  only  want  your  opinion  aljout  it,  as  we 
know  in  some  diseases  in  men  or  in  animals  some 
individuals  apparently  existing  under  the  same  con- 
ditions are  resistant  and  some  less  resistant  ? — Yes, 
certainly. 

1697.  With  individuals  living  imder  the  same  con- 
ditions there  might  be  individual  variations,  as  well  as 
variations  in  a  breed  of  cattle  ? — I  should  certainly 
think  so. 

1698.  Have  you  considered  the  question  we  have 
to  deal  with,  both  as  regards  Uganda  and  Nyasaland, 
or  only  as  regards  Uganda  ? — I  have  i)ersonal  experi- 
ence only  of  Uganda.  I  have  been  in  Uganda  eight 
months  and  I  have  not  been  in  Nyasaland  ;  in  fact, 
I  have  never  been  to  stay  for  any  time  in  a  country 
where  morsitans  occurs.  I  merely  passed  through  in 
going  to  Uganda,  so  that  I  cannot  speak  from  expe- 
rience with  regard  to  the  morsitans  country ;  I  can 
only  speak  from  personal  experience  with  regard  to 
palpalis  country. 

1699.  Ton  would  agree  that  the  question  as  regards 
dealing  with  iiy,  at  any  rate,  in  Uganda  and  Nyasaland 
is  very  different  ? — Yes. 

1700.  Palpalis  has  only  a  limited  area.'' — Yes. 

1701.  For  morsitans  the  area  is  large  and  unknown  ; 
is  that  right? — Yes.  So  far  as  I  can  gather  from 
reading  about  Nyasaland,  and  so  forth,  it  is  very 
different.  As  I  have  said  in  this  evidence  of  mine, 
7norsita lis  hsis  a  much  more  unrestricted  range ;  it  is 
not  limited  to  such  special  and  narrow  conditions  as 
palpalis  is.  which,  of  course,  does  make  a  great 
difference  to  the  problem. 

1702.  It  has  been  suggested  in  various  quarters 
that,  acting  on  the  basis  that  the  wild  game  is  a 
reservoir  of  the  sleeping  sickness  carried  by  palpalis  in 
Uganda  and  jjior.s/ians  in  Nyasaland,  expei'iments  should 
be  made  in  a  limited  area  of  a  considerable  size  either 
to  exterminate  or  to  expel  the  wild  game,  with  a  view 
to  seeing  what  effect  it  would  have  either  on  the  fly 
itself  or  on  its  inf ectivity.  I  will  ask  you  first  whether 
in  Uganda  yoi;  think  that  would  be  feasible  and 
sufficient  to  enable  you  to  expect  results  which  would 
be  at  all  conclusive  ? — Yes,  I  think  in  Uganda  it  would 
be  very  feasible,  because  it  would  be  possible  to  take 
an  island,  a  place  which  was  limited  naturally,  and  to 
keep  it  under  observation  perhaps  more  easily  than 
could  be  done  in  Nyasaland.  It  is  not  a  question  in 
Nyasaland  of  dealing  with  a  fly  which  lives  close  to 
the  water,  and  the  fly  there  has  a  very  much  Vifider 
range,  whereas  in  Uganda  it  is  a  fly  which  lives  near 
the  water,  and  therefore  it  would  be  easy  to  make  an 
experiment  with  regard  to  it  on  an  island. 

1703.  The  ol>jects  of  the  experiment  would  l)e  two- 
fold ;  one  to  see  whether  when  the  wild  game  dis- 
appeared the  fly  disappeared,  the  second  being,  if  that 
were  not  the  case,  whether  the  fly  which  remained 
continued  to  be  infective.  Those  are  tire  two  main 
objects  of  the  experiment  ? — Yes. 

1704.  Supposing  you  cleared  the  game  oft',  could 
you  find  any  island  so  far  from  the  mainland  that 
newly  infected  fly  might  not  come  to  the  island  and 
make  your  experiment  in  that  respect  of  no  eft'ect  F 
— I  think  it  woiild  be  quite  easy  on  the  Yictoiia 
Nyanza  to  find  an  island  which  was  at  least  three 
miles  or  a  mile  or  two  from  another  one.  and  mui/h 
further  than  the  fly  would  migrate  across. 

1705.  Are  you  quite  sure  that  is  safe  from  the 
point  of  view  of  the  distance  the  fly  will  migrate  ? — 
I  know  that  when  you  approach  an  island  in  a  canoe 
the  fly  comes  out  a  hundred  yards  or  so  to  meet  the 
canoe,  but  I  do  not  think  unless  some  flies  settled  in 
the  canoe  and  were  carried  across  they  would  in  any 
other  way  go  more  than  a  short  distance  aci'oss  the 
water  fi'om  the  island. 


1706.  Do  you  not  think  there  are  periodic  migra- 
tions much  wider  than  the  flight  occasioned  by  their 
disturbances  ? — I  have  no  evidence  of  that. 

1707.  I  do  not  know  if  you  have  seen  the  paper 
written  by  Mr.  Fiske  on  that  sul^ject  ?— I  did  just 
see  it ;  those  were  rather  theoretical  ideas  or  sugges- 
tions thrown  out  before  he  saw  the  fly  at  all,  were 
they  not  ? 

1708.  If  he  is  right,  it  would  leave  it  perfectly 
open  to  the  fly  to  go  to  any  island  ?— It  is  quite 
possible  that  in  a  continental  area  there  may  be 
migrations  of  the  fly  across  the  country,  but  I  doul)t 
if  there  would  be  extensive  migrations  of  the  fly  across 
water  in  the  case  of  an  island,  becaiise  it  is  very 
different  in  the  two  cases. 

1709.  Take  your  island ;  supposing  all  the  game 
was  killed  there — and  when  I  say  "  all  the  game,"  I 
ask  this  preliminary  question,  what  do  you  include  in 
game  ? — In  an  island  in  the  Victoria  Nyanza,  prac- 
tically, so  far  as  I  know,  the  only  wild  animal  implicated 
is  the  situtunga,  and  it  would  be  merely  a  question  of 
destroying  the  situtunga.  I  do  not  think,  so  far  as 
I  know,  on  the  islands  of  the  Yictoria  Nyanza  there 
is  any  other  what  one  would  call  large  wild  ruminant 
at  all  imi)licated  in  the  matter. 

1710.  That  could  be  done,  you  think  P — I  should 
think  quite  easily  in  any  island. 

1711.  Do  you  suggest  that  the  smaller  mammals, 
rats  and  those  sort  of  things,  could  be  destroyed  ? — • 
I  do  not  know;  it  would  be  rather  a  matter  for  investi- 
gation. It  is  very  diflScult  to  say  what  is  on  these 
islands.  There  are  a  great  many  monkeys,  but,  so 
far  as  I  know,  there  is  only  one  instance,  or  perhaps 
two,  of  a  monkey  having  been  found  in  nature  infected 
with  the  trypanosome  of  sleeping  sickness. 

1712.  Take  it  that  you  have  destroyed  substantially 
the  warm-blooded  mammals,  or  most  of  them,  do  you 
consider  that  that  would  be  likely  to  produce  the 
disappearance  of  the  fly  ? — I  do  not  think  it  would, 
because  I  am  very  well  acquainted  with  an  island  on 
the  Yictoria  Nyanza  called  Kimmi,  where  the  fly  swarms 
more  thickly  than  I  ever  saw  them  swarm  at  any  other 
place  at  all,  and  whei'e  there  is  no  game  except  lake 
liirds,  which  rest  along  the  shore,  and  crocodiles,  and 
things  of  that  sort.  So  far  as  I  was  able  to  see,  on 
that  island  there  was  no  game  of  any  kind,  no  monkeys, 
and  pi-actically  no  large  mammals. 

1713.  What  do  they  feed  on? — So  far  as  I  know 
the  flies  feed  on  the  wild  birds,  the  divers,  cormorants, 
&c.,  which  rest  in  enormous  numbers  on  the  trees  ;  on 
crocodiles,  and  possibly  also  hippos. 

1714.  Reptiles  ? — There  are  reptiles  ;  the  large 
lizards  of  the  genus  Varaiius,  snakes,  &c.,  but  in  the 
case  of  the  island  of  Kimmi.  so  far  as  I  know,  the 
water  birds,  the  crocodile,  and  the  hippopotami,  are  the 
chief  food  of  the  tsetse-fly,  which  must  have  a  great 
deal  of  food  there,  because  I  never  saw  it  in  any  other 
place  so  abundant. 

1715.  Have  you  examined  those  flies  at  all  to  see 
what  their  food  has  l^een  ? — Not  personally,  but  I  think 
Captain  Gray,  who  was  with  me  there,  examined  some 
of  them,  I  think,  without  much  result. 

1716.  Did  you  generally  or  uniformly  find  traces 
of  blood  of  some  kind,  whether  of  bird  or  reptile  ? — No, 
I  have  not  enough  evidence.  Personally  I  only  paid 
day  visits  to  the  island,  as  it  were,  coming  in  the 
morning  and  going  in  the  evening.  I  did  not  carry  on 
extended  observations  there,  but  my  colleagues  did  on 
Kimmi  and  on  the  neighlxmring  island  Nsadzi,  which  is 
two  or  three  miles  off'.  They  conducted  investigations 
f(5r  some  time,  but  I  do  not  know  that  they  paid  atten- 
tion to  the  special  point  as  to  what  \AooA  the  flies 
contained. 

1717.  I  want  to  ask  a  (Question,  not  al;out  Uganda. 
l.)ut  about  Nyasaland.  for  this  leason.  because  in 
Uganda  you  have  removed  the  population  from 
the  fly.  Take  Nyasaland ;  supposing  the  experiment 
was  carried  out  there  and  the  fly  was  dejjrived  of  the 
food  it  derives  from  the  wild  game,  do  you  think  there 
would  be  a  substantial  risk  of  that  driving  them  into 
closer  connection  with  domestic  animals,  and  so  bring 
this  reservoir  really  nearer  man  than  the  present 
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reservoir? — Yes,  I  think  there  is  very  considerable 
danger  of  that,  and  I  have  always  thought  so. 

1718.  Being  deprived  of  one  sort  of  food  it  would 
seek  food  us  similar  as  it  could  to  which  it  could  get 
access  ? — 1  think  that  is  extremely  probable,  especially 
in  Nyasaland,  where  the  fly  would  inhabit  continuous 
cotmtry,  not  like  flies  on  islands,  so  that  it  would  be 
mvich  niore  easily  al)le  to  migrate  in  any  way.  I  have 
always  thought  of  that  as  a  great  risk.  Whether  it 
is  a  real  risk  or  not  one  can  only  determine  by 
experiment. 

1719  That  danger  would  be  modified,  would  it  not, 
by  the  fact  that  domestic  cattle  are  more  or  less  kept 
in  cleared  areas  which  are  not  convenient  to  viorsitang? 
— Of  course,  that  is  a  question  of  a  knowledge  of  the 
country  itself,  which  I  have  not  got  so  far  as  Nyasa- 
land  is  concerned. 

1720.  Assuming  an  experiment  of  this  kind  was 
undertaken,  whether  in  Uganda  or  in  Nyasala-nd,  how 
long  do  you  think  it  would  be  before  any  opinion  could 
be  formed  as  to  its  having  become  what  one  witness 
called  a  clean  area,  that  is  to  say,  where  the  fly  had 
ceased  to  be  infective  ? — That  is  a  very  difficult 
question  to  answer,  because  we  have  no  accurate  data 
at  present  as  to  how  long  the  fly  lives  in  nature.  Of 
course,  the  length  of  time  a  fly  lives  in  captivity  is  not 
necessarily  a  sure  indication  of  how  long  it  would 
live  in  nature.  It  is  perfectly  certain  that  when 
once  a  fly  is  infective  and  has  the  trypanosomes 
established  in  its  salivary  glands  it  remains  infective 
as  long  as  it  lives,  so  that  the  answer  to  that  question 
would  be,  that  it  would  depend  on  the  length  of  the 
fly's  life.  Supi^osing,  for  instance,  the  fly  lives  a  year, 
I  should  tliink  you  would  require  quite  a  year  to  know 
whether  the  fly  had  ceased  to  be  infective  or  not.  As 
the  fly  is  a  vei-y  slow  breeder  and  only  prodiices  one 
larva,  probably  at  intervals  of  alxmt  six  weeks,  it  means 
it  miist  live  a  fairly  long  life  in  order  to  maintain  its 
existence. 

1721.  That  answer  is  subject  to  being  clearly 
satisfied  that  the  flies  cannot  infect  each  other  and 
that  a  fly  cannot  inherit  infectivity.  If  either  of 
those  tilings  were  possible  that  would  upset  the  assump- 
tion altogether,  would  it  not  ? — It  would  certainly  ; 
of  course  it  is  very  difficult  to  establish  negative 
points,  but  everyone  who  has  tried  to  ol^tain  positive 
evidence  for  hereditary  transmission  in  the  fly  from 
parent  to  oif spring  has  failed  to  obtain  any.  That  is 
all  one  can  say ;  there  is  no  evidence  that  the  fly 
transmits  the  trypanosome  to  its  offspring. 

1722.  How  about  the  fly  infecting  each  other  ? — 
I  think  that  is  even  less  likely  because,  taking 
flagellates  of  this  kind,  parasitic  in  insects,  when  there 
is  an  arrangement,  so  to  speak,  for  the  flagellate  to  pass 
from  one  insect  to  another  insect,  it  nearly  always 
takes  the  form  of  cysts  —  encysted  stages  of  the 
parasite  which  pass  out  of  the  insect  with  its  faeces 
and  contaminate  the  food  of  other  insects  and 
infect  them  in  that  way.  There  are  a  great  many 
flagellates  of  this  kind  which  ai'e  parasites  of  insects, 
and  parasites  of  insects  only,  and  which  pass  from 
one  insect  to  another  by  what  one  might  call  the 
contaminative  method.  All  that  is  known  of  the 
development  of  these  pathogenic  trypanosomes  shows 
that  the  normal  method  of  propagation  of  the  parasite 
is  for  it  to  pass  forward  through  the  proboscis,  and 
there  is  no  evidence  whatever  of  any  of  the  stages 
such  as  one  would  expect  if  one  insect  was  going  to 
infect  another  insect.  I  mention  that  because  we  have 
in  Brazil  another  species  of  trypanosome  which  is 
transmitted  by  a  large  bug,  and  in  that  case  there  is 
some  evidence  (and  it  is  believed  by  some  of  the  writers 
and  authorities)  that  the  bug  can  infect  another  bug- 
directly  withovit  the  x^arasite  having  gone  through  the 
body  of  the  vertebrate  host.  In  the  case  of  the  try- 
panosome of  sleeping  sickness  and  the  tsetse-fly  there 
is  no  evidence  whatever  of  any  such  stages  in  its  life, 
such  as  one  would  expect  to  exist  if  that  mode  of 
infection  took  place ;  and  I  think  the  pi'esumptive  case, 
so  to  speak,  against  one  fly  infecting  another  directly  is 
even  sti'onger  than  the  case  against  its  transmitting  its 
infection  hereditarily,  because  in  the  second  case,  that 
of  hereditary  infection,    the  evidence  against   it  is 


purely  negative,  that  is  to  say,  one  has  never  found 
any  evidence  for  it,  while  in  the  other  case  one  can 
advance  positive  reasons,  I  think,  against  the  infection 
from  fly  to  fly  taking  place. 

1723.  Are  you  satisfied  that  the  tsetse-fly  is  the 
only  carrier  ? — I  think  it  is  the  only  what  I  might  call 
normal  carrier,  I  mean  the  parasite  certainly  goes 
through  its  normal  development  in  the  tsetse-fly.  It 
is  quite  possible  you  may  sometimes  have  the  parasite 
persisting  perhaps  long  enough  to  produce  an  infec- 
tion in  some  other  fly  such  as  the  Stomox^js  ;  you  may 
get  a  mechanical  infection  by  the  proboscis  of  the 
Stomoxys  or  some  other  insect.  Just  as  in  the  case  of 
the  common  trypanosome  of  rats,  which  is  so  common 
in  London  and  everywhere  else,  it  is  quite  certain 
that  the  normal  transmitter  of  the  parasite  is  the 
rat-flea,  ))ut  if  you  experiment  industriously  for  about 
18  months  or  so  with  the  rat-louse  you  may  sometimes 
get  an  infection  with  it.  One  man  experimented  for 
18  months  with  rat-lice  and  got  three  infections.  So 
in  the  same  way  there  may  be  an  occasional  slip  from 
the  normal  in  nature,  but  I  should  think  it  would  be 
such  a  small  chance  that  it  is  piractically  negligible. 
I  do  not  think  it  is  altogether  negligible. 

1724.  Ton  think  that  Glossina  may  be  taken  to  l>e 
the  carrier.'' — Tes,  it  is  the  normal  carrier,  so  to 
speak. 

1725.  Have  you  seen  cases  of  both  the  Uganda 
disease  and  the  N"yasaland  disease  ?  —  I  am  not  a 
medical  man  and  I  do  not  come  in  contact  with  the 
patients.  I  have,  of  course,  seen  many  cases  of  the 
Uganda  disease,  but  I  have  never  seen  any  of  the 
Nyasaland  disease.  Not  many  have  come  to  this 
country  and  I  have  not  seen  any  myself. 

1726.  Have  you  yourself  examined  the  various 
trypanosomes  concerned  in  these  matters,  ciambiense, 
rhndesien.se,  and  brucei  ?  —  I  am  very  familiar  with 
gambiense  and  brucei.  I  am  not  so  familiar  with 
rhodesiense,  although  I  have  seen  preparations  of  it. 
I  have  not  myself  made  preparations  of  rJiodesiense 
or  studied  it  in  great  detail. 

1727.  Have  you  studied  it  sufiiciently  to  enable 
you  to  form  an  opinion  as  to  whether  rhodesiense  and 
brucei  are  distinct  tryi>anosonies,  or  whether  they  are 
identical  ? — I  have  formed  a  strong  opinion  on  that, 
if  I  may  state  my  opinion  in  detail.  When  rhodesiense 
was  first  discovered  I  felt  convinced  that  it  was  not 
merely  a  newly  discovered  species,  but  that  it  was  a 
newly  arisen  species,  and  that  it  was  quite  possible  it 
had  one  of  two  possil)le  origins  ;  either  it  was  a  strain 
of  TrypanoHoma  gambiense  which  had  become  adapted 
to  being  carried  hj  Glossina  morsiUms.  or  it  was  a  strain 
of  Trypanosoma  brucei  of  which  the  normal  strain  dies 
out  in  man  and  will  not  live  in  human  blood,  ])ut  which 
by  process  of  mutation  had  acquired  the  power  of  living 
in  human  blood.  At  that  time  the  evidence  was  not 
very  clear,  and  I  inclined  rather  to  the  view  that  it  was 
a  modification  of  gambiense,  but  now,  from  recent 
evidence  brought  forward,  especially  by  Sir  David 
Bruce  and  others,  I  feel  quite  convinced  that  it  is  a 
special  strain  of  Trypanosoma  brucei  which  has  arisen 
recently  and  which  has  acquired  this  power  of  living 
in  human  Ijeings  which  the  typical  brucei  has  not  got, 
and  it  is  in  this  way  an  entirely  new  parasite  of  man, 
a  fact  which  I  think  explains  its  extreme  virulence  at 
present.  I  gather  from  what  I  have  heard  from 
Dr.  Low,  for  instance,  who  was  in  Uganda  when 
sleeping  sickness  first  came  there,  that  the  sleeping- 
sickness  (that  is  to  say,  T.  gambiense)  had  at  that 
time  an  extraordinary  vii-ulence  equal  to  that  which 
rhodesiense  has  now,  and  that  in  the  course  of 
time  gambiense  has  greatly  lost,  not  entirely,  but 
partly  lost  its  virulence.  Its  virulence  has  changed, 
that  is  to  say,  it  does  not  kill  people  off  so  quickly  as 
when  it  first  appeared  in  Uganda,  whereas  rhodesiense 
has  still  this  extraordinary  virulence  which,  in  my 
opinion,  is  correlated  with  its  being  a  new  parasite.  On 
the  analogy  of  what  has  hapj)ened  with  gambiense  in 
Uganda  I  should  expect  that  in  the  course  of  time  the 
virulence  of  rhodesiense  in  human  beings  will  be  a  great 
deal  less  than  it  is  now. 

1728.  So  that  to  whatever  extent  the  sleeping 
sickness  may  exist  in  Uganda  at  present,  it  is  likely  to 
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diminish  rather  than  to  increase  ? — I  think  the 
virulence  is  likely  to  diminish ;  people  attacked  with 
it  will  not  be  killed  so  rapidly  by  it  as  they  are 
at  present.  That  is  from  the  analogy  of  what 
happened  in  Uganda. 

172!).  A  question  I  must  ask  you  is  this  :  Are  you 
proceeding  on  the  hypothesis  that  the  wild  giime  in 
Nyasaland  is  a  reservoir  both  for  sleeping  sickness  in 
man  and  sleeping  sickness  in  animals  ?  You  liave 
told  us  that  in  your  judgment  rhodesiense  is  a  different 
strain  of  brncei. — That  is  what  I  think. 

1730.  My  (question  is  this :  Does  the  wild  game 
harbour  both  those  strains,  and  do  the  fly  carry  them, 
and  only  the  original  brucei  strain  produces  nagana  in 
cattle  and  only  tlie  rhodesiense  strain  produces  sleeping 
sickness  in  man  ?  I  do  not  know  if  that  question  can 
be  answered  ? — I  think  first  of  all  you  had  brucei 
transmitted  by  morsitons,  as  a  more  or  less  natural 
parasite  of  ungulates  and  quite  harmless  to  them, 
like  the  trypanosome  of  rats  in  London  is  quite 
harmless  to  rats,  and  that  it  was  transmitted  l»y 
morsitans  amongst  the  game  ;  and  then  this  strain 
lias  arisen  which  has  been  carried  by  tnor^Hana 
from  the  game  to  man,  and  which  is  extremely 
virulent  to  man,  and  which  can  only  be  distinguished 
by  this  fact — it  is  morphologically  indistinguishable, 
but  it  is  physiologically  distinguishable  by  the  fact 
that  the  new  strain  rhodesiense  will  live  in  men  as  well 
as  in  ungulates,  and  the  old  strain  brucei  would  live 
only  in  ungulates  and  not  in  men.  A  given  antelope  in 
Nyasaland  might  contain  l:>oth  together,  and  a  fly 
might  take  its  fill  of  trypanosomes  from  that  antelope 
and  inoculate  them  into  a  human  lieing.  Then, 
specimens  of  the  original  unmodified  strain,  the  true 
brucei,  would  not  live  in  the  human  blood,  while  the 
specimens  of  the  ilew  strain  inoculated  would  do  so. 
It  is  like  the  way  in  which  flowers  are  pollinated  by 
an  insect,  and  the  pollen  which  is  the  right  pollen 
grows  and  the  other  does  not.  I  think  it  extremely 
probable  that  a  given  antelope  in  Nyasaland  may  have 
both  species  together,  and  they  would  be  distinguish- 
able by  nothing  but  that  one  test,  whether  they  would 
live  in  a  human  being  or  not.  which  is  not  a  test 
that  one  can  practically  apply. 

1731.  If  I  follow,  it  is  only  the  rhodesiense  strain 
which  would  affect  man ;  you  also  say  it  is  only  the 
brucei  strain  which  v/ould  affect  animals  ? — No,  both 
together  ;  the  fly  might  take  up  l>oth  and  put  them 
into  a  man,  and  what  would  hapj^en  would  be  that  the 
unmodified  strain  would  die  olf  in  the  human  blood 
and  the  newly  arisen  modified  strain  would  live  in  the 
human  blood ;  but  if  the  fly  put  them  into  an  antelope, 
both  the  strains  would  live  in  it  e(|ually  well. 

1732.  I  want  to  put  the  converse :  supposing 
you  took  the  blood  of  a  man  infected  with  sleeping 
sickness  and  put  that  into  an  animal,  that  being  clearly 
the  rhodesiense  strain  by  which  the  man  would  be 
affected,  would  that  affect  a  susceptible  animal  I-' — I  do 
not  think  it  would  affect  an  antelope  or  wild  game — 
animals  which  are  both  susceptible  and  tolerant ;  it 
would  live  in  them  in  the  normal  way  but  it  would  not 
iipset  them  any  more  than  the  other. 

1733.  Are  both  strains  pathogenic  to  animals  and 
only  one  pathogenic  to  man  ? — Both  strains  can  live 
in  the  wild  game  without  being  strictly  pathogenic  to 
them.  They  live  with  them  as  parasites  which  do  not 
cause  any  upset  in  their  health,  but  only  one  strain  is 
pathogenic  to  man.  The  word  '•  pathogenic  "  introduces 
a  consideration  which  means  it  produces  disease.  These 
things  do  not  produce  disease  in  the  animals  of  which 
they  are  natural  parasites,  only  in  those  to  which  they 
are  new. 

1734.  (Mr.  Bu.doii.)  1  understand  from  your  evi- 
dence— you  will  correct  me  if  1  am  wrong — that  you 
think,  in  the  case  of  cattle  which  are  more  or  less 
immune  to  certain  trypanosomes,  that  immunity,  where 
it  exists,  is  gradually  acquired? — -Yes,  I  think  so. 

1735.  Where  you  find  wild  game  harbouring  these 
trypanosomes  with  no  apj^arent  evil  consequences  t() 
themselves,  is  that  probably  a  very  long  process  ? — 
Yes.  I  think  that  is  the  final  ijrocess  in  tlic  mutual 
adaptation  between  parasite  and  host.    The  final  stage 


is  that  the  parasite  can  live  in  the  host  and  the  host 
tolerates  it — does  not  suffer  fi-om  it. 

1736.  The  time  occupied  being  ages  and  ages, 
possibly  ? — Possibly. 

1737.  If  you  find  that  human  beings  do  not  seem 
to  take  the  disease  in  great  numbers,  that  there  is  no 
very  bad  epidemic,  although  they  are  exposed  to  being 
bitten  by  flies,  a  proportion  of  which  it  is  presumed 
are  infected,  what  inference  would  you  draw  from  that  ? 
Putting  it  generally,  what  inference  do  you  draw  from 
the  fact  that  we  had  a  very  fatal  epidemic  in  Uganda, 
and  one  which  is  much  less  fatal  in  Rhodesia  and 
Nyasaland  ? — I  think  it  is  very  difficult  to  say.  I 
think,  for  one  thing,  it  may  largely  depend  on  the 
difference  between  the  two  flies,  if  I  may  say  so,  in 
their  tastes.  1  think  it  possible  that  palpalis  is  very 
fond  of  human  Ijlood.  and  more  fond  of  human  l;)lood 
than  of  ruminant  blood,  and  that  it  goes  after  human 
beings  more  than  morsitans  does.  I  do  not  know  if 
that  is  the  true  explanation,  but  I  think  it  is,  and 
possibly  when  this  trypanosome  was  introduced  into 
Uganda  it  spread  with  tremendous  rapidity  because 
you  had  a  fly  which  was  jjarticularly  keen  on  human 
blood.  Morsitans,  on  the  other  hand,  I  think  (I  say 
this  without  having  studied  it  living,  but  I  think  it 
possible),  is  more  fond,  so  to  speak,  of  ruminants' 
blood  and  would  keep  more  amongst  ruminants, 
whether  domesticated  or  wild,  and  they  therefore 
would  23i'obal;)ly  attack  man  less,  whereas  in  the  case 
of  palpaUs  it  is  the  other  way  round.  I  think  that 
may  possibly  accoimt  for  it. 

1738.  Do  you  think  it  is  possil^le  that  tribes  which 
have  existed  there  perhaps  as  long  as  the  wild  game 
might,  to  some  extent,  become  immune  as  the  wild 
game  have? — That  would  be  difficult  to  say.  Of 
course,  it  is  quite  evident  that  this  Trypanosoma  brucei 
must  have  1)een  put  into  human  beings  by  the  fly 
many  millions  of  times  as  far  back  as  it  ever  existed, 
and  apparently,  in  the  great  majority  of  cases,  it  has 
never  succeeded  in  estal)lislnng  itself  in  human  beings. 
Of  course,  it  is  2:)ossible  with  the  natives  of  the  country 
that  it  may  have  perhaps,  from  time  to  time  in  the 
past,  established  itself  and  died  out  again  so  that 
immunity  was  set  up,  l)ut  it  is  really  very  difficult  to 
answer  that. 

1739.  We  have  had  evidence  before  us  that  in 
Nyasaland  and  Rhodesia,  as  a  matter  of  fact,  the 
natives  are  bitten  by  large  quantities  of  flies,  tlie 
morsitans  :  one  witiiess,  I  think,  said  he  counted  200 
on  the  back  of  a  native,  and  if  a  proportion  of  those 
flies  is  infective  it  is  very  difficult  to  understand  how 
that  native  escaped  ? — It  is  very  difficult  to  under- 
stand. 

1740.  You  have  no  hypothesis  to  advance  upon 
that  ? — Not  on  the  sp^ir  of  the  moment.  I  do  not 
know  if  one  could  think  out  something  about  it,  but 
offhand  it  is  certainly  a  very  difficult  question  to 
answei'. 

1741.  (Professor  Newstead.)  I  am  more  particularly 
interested  in  the  sul;)ject  of  the  introduction  of  the 
Guinea  fowl  into  the  paJpalis  areas.  I  gather  from 
your  statement  to  this  Committee  that  you  have  an 
idea  that  such  an  introduction  might  be  successful  ? — 
I  think  it  might  be  extremely  successful  in  pidpalis 
areas.    I  am  not  speaking  of  morsitans  areas. 

1742.  Is  it  not  rather  remarkable  that  we  should 
have  existing  side  by  side  Glossina  morsitans  and 
the  common  Guinea  fowl,  Numida  coronatu.  in  such 
abundance  ? — I  understand  from  the  papers  I  have 
read  by  Jack  that  the  fly  carefully  protects  its  pupae 
against  these  particular  birds  Ijy  depositing  them  in 
sheltered  places.  According  to  Jack  in  his  paper, 
which  I  dare  say  you  are  acquainted  with,  he  says, 
that'  all  the  groxmd  vmder  the  bushes  is  scratclied  up 
by  guinea  fowl,  and  you  neve«'  find  a  pupa  there.  It 
would  not  have  a  chance.  The  tsetse-fly.  being  a 
very  slow  breeding  creature,  can  only  maintain  itself, 
according  to  Jack,  by  putting  its  pupse  in  sheltered 
places  where  the  Guinea  fowl  cannot  get  at  them. 

1743.  Is  there  not  some  evidence  in  Mr.  Jack's 
paper,  at  any  rate  his  illustrations,  or  some  of  them, 
seem  to  me  to  show  that  the  pupa;  or  ]arv;u  are 
deposited  i^  places  which  are  accessible  to  Guinea  fowl. 
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For  instance,  if  you  take  figure  1,  plate  18,  of  Mr. 
Jack's  paper  on  page  361,  you  see  the  lower  arrow 
there  points  to  a  spot  which  is  certainly  accessible  to 
Guinea  fowl  ? — It  looks  as  if  it  was. 

1744.  As  a  matter  of  fact,  although  the  records 
have  not  yet  been  pviblislied,  the  pupae  of  Glossina 
viorsitans  have  been  found  in  similar  circumstances  to 
those  you  have  indicated  in  figure  1  of  Mr.  Jack's 
j)aper. — Yes. 

1745.  Without  auy  sign  at  all  of  gallinaceous 
birds  of  any  kind  searching  for  them,  you  would, 
■nnthout  some  further  evidence,  seriously  advocate  the 
introduction  of  Giiinea  fowl  or  any  other  gallinaceous 
bird  into  a  palpalis  area  ?  —  I  certainly  think  I 
would  in  a  palpalis  area,  because  I  feel  sure  that 
gmnea  fowl  or  some  other  gallinaceous  birds  of  that 
nature  would  destroy  an  enormous  number  of  pupge  if 
they  were  introduced.  In  such  an  area  as  that,  for 
instance,  in  which  Sir  David  Bruce  told  me  that  his 
boys  collected  the  puj)a3  for  him,  and  bi-ought  him 
7,000  in  a  few  days,  if  the  native  boys  could  find  him 
7,000  I  am  sure  that  gallinaceous  birds  coiild  find  a 
great  many  jnore,  and  would  eat  them.  I  think  such  an 
area  as  that  where  the  pupae  swarm  is  the  one  which 
should  be  made  the  basis  of  the  experiment  to  see 
whether  a  diminution  resulted. 

1746.  Would  you  advocate  that  without  having 
some  more  evidence  before  you  ?  It  seems  to  me  that 
we  really  need  some  additional  evidence. — All  I  would 
advocate  would  be  the  making  of  experiments  which 
wovild  obtain  that  evidence. 

1747.  You  would  prove  that  by  dissection  of  the 
birds,  to  begin  with  ? — That  would  be  one  way  in  which 
it  might  be  proved,  but  I  think  it  would  be  better 
possibly  hj  observations  extending  over  some  months 
to  see  if  the  fly  diminished. 

1748.  You  would  rather  do  that  than  examine  the 
crops  of  the  birds  themselves  ? — You  would  have  to 
kill  the  birds  to  do  that. 

1749.  I  dare  say,  if  the  truth  were  known,  l)oth  Mr. 
Jack  and  Mr.  Lloyd  who  made  these  observations  saw 
a  great  many  Guinea  fowl  and  never  troubled  them- 
selves one  moment  to  examine  the  contents  of  the 
crops.  I  shoi^ld  point  out  that  Guinea  fowl  do  scratch 
a  great  deal,  but  in  the  part  of  Nyasaland  with  which 
I  am  most  familiar  they  do  not  scratch  round  the  bases 
of  trees,  whereas,  as  you  know,  the  pupte  of  many 
insects  occur  in  larger  numbers  under  trees  than  in 
the  open  ? — May  I  say  one  thing  with  reference  to 
that  ?  Recently  there  has  been  a  good  deal  of 
examination  of  the  crops  of  birds  from  quite  a  different 
point  of  view  altogether  in  connection  with  mimicry  in 
fowls,  and  I  heard  Professor  PoiUton  say  not  long  ago 
that  numbers  of  people  had  just  examined  the  crops  in 
the  ordinary  way  with  the  eyes  and  said  there  was 
nothing  there,  and  that  the  flies  had  not  eaten 
butterflies  or  whatever  it  was,  but  really  to  determine 
whether  they  do  or  not  you  must  examine  them 
microscopically. 

1750.  {Mr.  Austen.)  I  gather  from  what  you  told 
the  Chairman  with  i-eference  to  Trypanosoma  brucei  ajad 
Trypanosoma  rhodesiense,  that  you  regard  rhodesiense 
as  being  a  strain  of  hrucei,  which  is  indistinguishable 
from  the  true  hrucei  morphologically,  l^ut  is  capable 
of  living  and  causing  disease  in  man,  while  the  other 
is  not  ? — Yes  ;  I  think  that  is  the  only  test. 

1751.  Supposing  you  find  a  trypanosome  in  the 
blood  of  an  antelope  which  looks  like  and  presents 
the  morphological  characteristics  of  Trypanosoma 
hrucei,  is  there  any  means  of  ascertaining  whether,  in 
fact,  you  are  dealing  with  the  ordinary  Trypanosoma 
hrucei  or  whether  you  are  dealing  with  Trypanosoma 
hrucei,  variety  rhodesiense  ? — I  do  not  think  there  is, 
Ijeyond  the  experimental  one  of  injecting  it  into  a 
human  being  ;  if  he  dies  it  is  rhodesiense,  and  if  he 
does  not  it  is  hrucei.  That  is  what  Taute  did,  as  I 
gather  from  his  paper,  on  himself,  and  I  am  not  sure 
that  he  did  not  do  it  with  other  people  too.  His 
conclusion  is  that  there  is  no  other  test  for  distin- 
y:uishing  rhodesiense  and  hrucei  except  that  rhodesiense 
is  the  strain  which  will  live  in  human  beings  and 
hrucei  will  not.  I  would  like  to  add  that  this  matter, 
so  far  as  nomenclatiu-e  is  concerned,  would  be  greatly 


simplified  and  made  intelligible  if  one  adopted  for 
those  two  trypanosomes  the  trinomial  nomenclature, 
such  as  is  used  with  regard  to  many  birds  and 
mammals  ;  that  is  to  say,  to  call  the  unmodified  strain 
of  hrucei  the  typical  strain,  Trypanosoma  hrucei  or 
Trypanosoma  hrucei  typiciim,  the  other  one  Trypanosoma 
hrucei  rhodesiense. 

1752.  {Chairman.)  Is  not  that  exactly  the  same  as 
Dr.  Taute  ?  Dr.  Taute  says  hrucei  and  rhodesiense, 
and  that  the  one  produces  nagana  and  the  other  sleeping 
sickness  ;  is  not  that  which  you  are  suggesting  exactly 
the. same  thing? — I  only  meant  to  suggest  that  the 
trinomial  nomenclature  would  make  it  understandable. 

1753.  Is  it  not,  in  other  words.  Dr.  Taute's  theory  ? 
— Yes,  but  it  is  a  way  of  making  the  facts  clearer  by 
means  of  a  nomenclature. 

1754.  {Mr.  Austen.)  I  know  that  on  this  subject  you 
speak  with  the  very  greatest  authority  ;  you  are  recog- 
nised as  being  perhaps  the  foremost  authority  we  have 
in  this  country  on  trypanosomes  and  other  pi-otozoa. 
If  you  are  correct,  am  I  right  in  thinking  that  the 
whole  case  of  Drs.  Kinghorn  and  Yorke  as  regards 
the  game  falls  to  the  ground,  to  the  extent  that  their 
case  is  based  on  an  assumption  which  cannot  l^e  main- 
tained ;  that  is  to  say,  on  the  assumjition  that  they 
have  found  a  certain  percentage  of  the  game  infected 
with  Trypanosoma  hrucei  or  hrucei  rhodesiense,  when 
they  have  no  means,  in  fact,  of  coming  to  that  con- 
clusion ? — Yes,  I  think,  as  Taute  has  already  said,  and 
Kleine  also,  the  figure  of  16  per  cent,  of  the  game 
infected  with  Trypanosoma  rhodesiense,  which  is  the 
figure  given  by  Kinghorn  and  Yorke,  is  unreliable, 
because  that  16  per  cent,  includes  without  distinction 
both  what  I  should  call  Trypanosoma  hrucei  hrucei  and 
Trypa  nosoma  hrucei  rhodesiense,  and  for  aught  we  know 
there  may  be  15  per  cent.,  of  Tryp(Tnosoma  hrucei  hrucei 
and  only  1  per  cent,  of  Trypanosoma  hrucei  rhodes- 
iense. It  is  not  a  i-eliable  figure  for  rhodesiense  alone 
because  that  16  per  cent,  includes  both,  and  the 
actual  percentage  of  rhodesiense  must  be  much  lower 
probably. 

1755.  So  that  assuming,  to  avoid  argument,  that  it 
has  been  proved  that  big  game  is  a  reseiwoir  of  the 
hiiman  trypanosome  in  Nyasaland  and  Rhodesia,  we 
have  nevertheless  no  means  of  discovering  what  per- 
centage of  the  game  is  so  infected  ? — No  means 
whatever,  unless  we  could  use  slaves  for  exj^eriments. 

1756.  {Sir  Stewart  Stockman  .)  I  think  you  suggested 
that  the  disturljance  of  the  natural  conditions  of  the 
tsetse-fly  would  be  dangei'ous  to  human  beings  ;  do 
you  also  suggest  it  would  drive  them  on  to  domestic 
cattle  if  there  were  any? — I  think  it  might  make 
them  come  closer  round  the  human  settlements  and 
habitations,  wherever  there  was  cover  they  could  take 
shelter  in.  In  my  experience,  derived  from  Ugnnda, 
the  human  habitations  are  often  sun-ounded  by  very 
dense  cover.  I  do  not  wish  to  state  positively  that  it 
would  be  dangerous,  but  I  think  it  is  a  matter  for 
investigation. 

1757.  What  was  in  my  miud  was  this :  you 
refen-ed  to  all  the  tsetse-flies.  It  is  on  record  that 
settlers  have  driven  the  game  out,  in  fact  it  has 
hapf)ened  over  and  over  again,  and  only  after  that 
their  cattle  were  able  to  live.  —  Is  there  definite 
evidence  that  di-iving  the  game  away  has  driven  the  fly 
away  too  ? 

1758.  I  think  there  is  in  relation  to  m,orsitans,  but 
I  want  youi-  opinion  really.  —  I  could  not  give  an 
opinion ;  it  is  simply  a  question  of  fact  whether  it  is 
so  or  not. 

1759.  If  it  is  a  fact,  then  disturbing  the  balance 
has  not  done  the  cattle  any  harm  in  those  cases  to 
which  I  refer  ? — I  am  not  personally  acquainted  with 
all  the  data  relatiag  to  the  case,  and  without  that 
I  should  not  like  to  give  an  opinion. 

1760.  I  merely  state  the  fact  that  some  of  these 
areas  have  been  settled  by  settlers  and  the  game 
driven  out,  and  they  could  then  keep  cattle,  wliich 
they  could  not  do  before. — Is  there  any  evidence  as 
to  whether  at  the  same  time  clearances  were  made  or 
any  other  steps  taken  ? 

1761.  In  the  case  to  wliich  I  refer  there  was  no 
clearance  ;  it  was  before  the  days  of  clearance. — Such 
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a  thing  as  that  does  not  necessarily  introduce  only 
one  condition ;  it  may  introduce  other  conditions  of 
which  one  is  not  aware. 

1762.  With  regard  tt)  the  introduction  of  domestic 
fowls,  I  was  rather  interested  in  that ;  do  you  know  if 
the  domestic  fowl  lives  well  in  those  places  ?  They 
die  oif  so  often  in  some  places  ;  is  it  within  your  know- 
ledge that  they  live  well  there? — So  far  as  my 
experience  in  Uganda  goes  they  live  very  well. 

1763.  The  domestic  fowl  liimrishes  around  these 
places  ? — Yes,  I  think  so.  One  of  my  suggestions  was 
that  if  possible  one  should  introduce  the  Indian  jungle 
fowl  as  well. 

1764.  On  the  ground  that  it  might  live  better  ? — 
Possibly  it  might  maintain  itself  better  in  the  wilder 
parts.  What  I  had  in  mind  was,  that  immediately 
around  the  houses  and  villages  the  domestic  fowl, 
which  of  course  would  not  be  driven  away  by  the 
presence  of  man,  would  be  useful  in  keeping  down  the 
fly,  while  further  out,  beyond  the  pai-t.  close  to  human 
beiiio's,  the  jungle  fowl  might  be  a  valuable  addition  to 
the  native  faima.  which  would  also  keep  down  the  fly. 

1765.  {Mr.  Bothschild.)  One  of  the  objects  of 
this  Committee  is  to  inform  the  Colonial  Office 
whether  the  evidence  shows  that  we  are  justified  in 
recommending  that  an  experiment  should  be  made. 
From  your  experience  of  the  fly,  and  what  you  saw  in 
LTo-anda,  do  you  think  it  is  a  possible  or  probable 
h3rpothe'sis  that  if  you  drove  out  or  shot  out  the  game 
in  an  experimental  area,  and  the  conditions  necessary 
for  that  experiment  were  fulfilled,  the  experiment 
might  be  successful,  while,  on  the  other  hand,  if  the 
lo<ncal  consequences  of  the  experiment  proving 
successful  should  be  followed  up,  and  the  game  be 
destroyed,  or  sought  to  be  destroyed,  on  a  large  scale 
throughout  the  fly  areas,  owing  to  the  necessarily 
much  slower  proceeding  of  destruction,  the  fly  might 
gradually  take  to  feeding  on  other  creatures  and 
introduce  a  new  reservoir  and  thus  defeat  the  object 
to  be  gained  by  the  extermination  of  the  present 
existing  reservoir  ? — Yes,  I  think  it  is  extremely 
possible.  Of  course,  it  is  always  difficult  to  argue 
from  a  small  set  of  conditions  to  a  large  one.  Whether 
or  not  a  new  reservoir  could  be  established  does  not 
depend  quite  so  much  on  the  fly  as  on  the  trypano- 
some.  I  mean  to  say,  that  supposing  you  had  an  area 
inhabited  by  antelopes  which  could  harl)our  the  try- 
panosome,  and  by  Ijirds ;  so  far  as  we  know  at  present, 
these  particular  human  trypanosomes  do  not  live  in 
birds  ;  but  whether,  after  the  antelope  were  destroyed, 
the  birds  could  form  a  reservoir  for  the  trypanosorae  or 
not  would  depend  on  the  trypanosome.  The  flies 
could  still  go  on  feeding  on  the  birds,  but  whether 
they  could  infect  them  with  the  trypanosome  and 
make  them  into  a  reservoir  would  depend  on  whether 
the  trypanosome  could  establish  itself  there.  The 
question  was  i-ather  what  other  animals  besides  wild 
ruminants  the  trypanosome  could  establish  itself  in. 

1766.  I  was  not  referring  so  much  to  such  different 
thino-s  as  birds,  only  in  the  course  of  the  evidence  it 
has  iieen  said  that  the  great  olijection  to  the  idea  that 
thei-e  could  be  another  reservoir  in  warm-blooded 
mammals  outside  the  game  animals  was,  first  of  all. 
that  most  of  the  small  mammals  were  n(_)cturnal ;  and, 
secondly,  in  laboratory  experiments  on  jerljoas,  mice, 
and  rats,  the  death  of  the  creature  had  been  produced 
so  rapidly  by  the  trypanosome  that  it  formed  a 
ne^i'li'i'ible  quantity,  and  it  struck  me  that  owing  to 
the  necessarily  much  slower  course  of  the  game 
destruction  over  a  large  area  than  there  would  be  in 
a  small  area  the  fly  might  after  all  have  sufficient  time 
to  render  some  of  these  creatures  tolerant? — Yes.  I 
think  certainly  that  might  happen,  and,  of  course,  it  is 
a  question  for  local  investigation  to  show  whether 
there  were  anydiumal  animals  other  than  game  which 
could  act  as  a  reservoir ;  I  have  no  doubt  monkeys, 
which  are  diurnal  animals,  could.  On  the  other  hand. 
I  think  monkeys  are  very  seldom  bitten  by  tsetse-flies, 
for  the  reason  that  they  are  much  too  quick  ;  they 
catch  and  eat  them,  as  I  have  seen  them  do. 

1767.  Baboons  have  so  far  proved  absolutely 
imnunie  ? — I  do  not  wish  to  take  up  the  time  the 
Committee  by  merely  irrelcTant  Diatter.  but  I  woidd 
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like  to  mention  what  happened  once  in  Uganda.  It 
happened  on  the  day  that  the  Governor,  Sir  Hayes 
Sadler,  paid  a  visit  to  our  laboratory.  Two  tsetse-flies 
escaped,  and  one  of  them  attached  itself  most  persis- 
tently to  Sir  Hayes  Sadler,  greatly  to  his  annoyance. 
I  was  walking  liehind  him  flicking  it  off  every  minute. 
The  other  one  went  straight  for  a  bahoon,  and  the 
baboon  immediately  caught  it  and  ate  it.  That  was 
the  end  of  the  other  one.  I  think  monkeys  ai-e  veiy 
quick  in  catching  these  things  with  their  liand.s  and 
eating  them,  and  I  think  even  in  are".s  where  tliere 
has  been  an  enornn  )us  mortality  amongst  human  beings 
and  an  enormous  quantity  of  sleeping  sickness  you 
never  find  a  monkey  in  nature  infected  with  it.  I 
believe  Dr.  Bagshawe  will  probably  know  better  than  I 
do,  but  I  think  there  are  only  one  or  two  instances 
known  of  a,  monkey  caught  in  nature  with  gambiense 
in  its  blood,  although  they  live  in  areas  swarming  with 
infected  flies. 

1768.  (Dr.  Bagshawe.)  I  believe  there  are  two  cases. 
— I  do  not  think  there  are  more  than  two,  but  that  is 
merely  because  monkeys  are  so  clever  in  catching 
these  things. 

1769.  (Dr.  Cluvpple.)  Are  they  equally  susceptible 
in  the  laboratory  ? — Very  susceptible.  With  regard 
to  malaria,  on  the  other  hand,  nearly  all  the  wild 
nnjnkeys  are  full  of  monkey  malaria,  but  that  is 
because  the  mosquitoes  which  can-y  the  malaria  bite 
at  night  when  the  monkeys  are  asleep.  It  is  a 
matter  for  investigation  by  a  naturalist,  as  to  whether 
it  is  true  that  there  are  no  small  diurnal  animals  other 
than  antelojjes  which  could  be  a  reservoir.  These  are 
simjjly  questions  of  fact  which  want  deciding. 

1770.  (Dr.  Chalmers  Mitchell.)  The  distinction  you 
make  between  rliodesiensc  and  brucei  is,  that  one  is 
pathogenic  to  man  and  the  other  is  not  ? — Yes,  I  think 
that  is  so. 

1771.  And  the  wild  antelope  are  tolerant  to  both  ? 
—Yes. 

1772.  How  about  domestic  stock?  Have  you  any 
idea  ? — I  think  in  domestic  stock  you  get  a  series. 
The  native  cattle  which  have  been  for  many  genera- 
tions in  the  countiy.  so  far  as  one  knows,  are  much 
more  tolerant  t(3  the  tryj^anosome  than  those  which 
are  freshly  imported. 

1773.  Would  there  be  any  distinction  in  your 
opinion  between  the  tolei'ance  of  brucei  and  rhodesieiiso 
ill  the  case  of  domestic  stock? — That  I  do  not  know, 
but  I  do  not  think  so,  because  the  domestic  stock  has 
always  been  killed  off  by  nagana,  by  hritcoi  to  a 
greater  or  less  extent.  I  think  it  has  Ijeen  fomid  that 
the  native  cattle  may  live  a  long  time  with  it,  and  have 
it  in  a  chronic  condition,  whereas  imported  cattle  are 
killed  off  at  once,  like  imported  horses — they  die  oft' 
almost  at  once  with  it. 

1774.  Your  suggestion  is  that  rhodcsienso  has  been 
a  definite  mutation  of  brucei? — Yes,  I  think  brucei  has 
been  inoculated  into  human  beings  millions  of  times 
for  many  thousands  of  years  past ;  we  know  from 
reading  Livingstone's  Jom-nais,  how  he  and  his 
f(_>llowers  were  bitten  by  the  fly  and  did  not  get 
the  disease,  while  all  theii'  animals  died  from  it. 

1775.  If  brucei  were  stamped  out  once,  would  you 
expect  it,  on  that  theory,  to  keep  cropping  up  again  ? — ■ 
I  d<5  not  see  why  an  equally  dangerous  sti'ain  should 
not  keep  coming  owi  there  or  anywhere  else. 

1776.  You  have  been  working  at  trypanosomes,  or 
protozoa  I'ather,  ever  since  we  were  at  Oxford  together  ? 
—Yes. 

1777.  I  do  not  remember  that  we  knew  much  about 
trypanosomes  then  ?  —  They  were  only  zoological 
curiosities  then,  found  in  frogs. 

1778.  And  the  growth  of  knowledge  about  them 
was  very  slow  for  a  time  ? — Very  slow  until  they  were 
found  to  affect  human  beings  and  stock,  and  then  it 
was  very  rapid. 

1779.  Now  there  is  a  certain  proliferation  of  know- 
ledge ? — Yes. 

1780.  At  first  it  was  supposed,  roughly,  that  there 
was  only  one  trypanosome ;  there  was  very  little  dis- 
tinction drawn  between  different  kinds  at  first? — 
There  was  the  one  in  the  frog,  and  various  things 
were  observed  in  fishes  and  T.nrds.  and.  of  course,  the 
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first  pathogenic  trypanosome  to  be  discovered  was  that 
of  sm-ra,  which  was  discovered  about  the  same  time  as 
the  one  in  the  rat,  lewisi,  and  they  were  then  not 
distinguished  clearly. 

1781.  When  gambiense  was  discovered,  was  that 
thought  to  be  the  same  ? — No,  it  was  discovei-ed  at 
first  in  Gambia  and  given  the  name  gambiense. 

1782.  At  that  time  they  did  begin  to  distinguish 
between  them  ? — Tes,  because  that  followed  after  all 
Bruce's  work  on  nagana.  That  at  once  gave  rise  to  a 
great  many  investigations  of  the  fly  and  the  trypano- 
some discovered  by  Bruce,  which  was  named  brucei  in 
his  honour.  Then  the  human  one  was  discovered. 
I  remember  myself  being  at  the  Royal  Society  Con- 
versazione when  the  first  slide  of  Trypanosoma  gam- 
biense was  exhibited,  the  first  trypanosome  known  from 
human  blood. 

17S3.  It  was  then  recognised  as  distinct? — Yes,  it 
was  given  a  distinct  name. 

1784.  Because  it  had  been  found  in  man,  or  becau.se 
it  was  recognised  as  distinct  ? — Chiefly  because  it  was 
found  in  man  ;  there  were  not  enough  morphological 
characters  to  separate  them. 

1785.  It  has  been  suggested  to  us  here  in  various 
ways  that  all  these  distinctions  between  the  different 
trypanosomes  are  a  kind  of  hair-splitting  work  that 
may  be  interesting  to  the  professor  in  the  laboratory, 
but  really  has  very  little  practical  significance  ?  —  I 
think  they  have  a  great  deal  of  practical  significance. 
The  way  I  have  always  myself  regarded  the  matter  is, 
that  there  are  certain  natiu-al  groups  of  trypanosomes 
each  of  which  is  probably  a  descendant  of  a  common 
ancestor.  There  is  the  lewisi  group  that  is  fiarasitic 
in  rodents  like  the  rat  and  the  rabbit,  and  there  is  the 
briicei  grovip,  which  is  proliably  much  more  recently 
descended  from  the  common  ancestor  than  the  leivisi 
group,  with  a  splitting  up  into  a  number  of  species 
which  have  not  advanced  so  far  in  their  differentiation 
as  the  other  group. 

1786.  I  agree  with  you ;  as  morphologists  we  are 
agreed  that  these  things  are  interesting  and  valuable, 
but,  on  the  other  hand,  here  is  a  great  practical  problem, 
the  supposed  relation  between  game  and  sleeping 
sickness,  and  it  has  been  suggested  to  us  that  while 
morphologists  are  unable  to  distinguish  exactly 
betwaen  these  different  trypanosomes,  in  the  meantime 
man  is  dying,  and  all  that  sort  of  thing,  and  that  the 
scientific  case  for  killing  off  the  game  is  i:)ractically 
complete.  I  would  be  much  obliged  if  you  would  tell  me 
whether  you  think  a  sufficient  scientific  case  has  been 
establ'sh^d,  or  if ,  before  we  make  any  recommendation 
as  to  destroying  the  game  experimentally  or  other- 
wise, we  should  be  more  satisfied  than  we  are  now 
as  to  whether  we  are  dealing  with  different  diseases 
and  different  trypanosomes  or  not  ? — I  think,  so  far 
as  the  distinction  of  the  trypanosomes  is  concei-ned, 
we  have  quite  enough  evidence  from  the  physio- 
logical tests  as  to  the  distinctness  of  the  different 
strains. 

1787.  You  mean  by  that,  that  probably  different 
methods  would  have  to  be  applied  in  the  different 
cases  ? — For  desti'oying  diffei-eut  strains  of  trypano- 
somes ? 

1788.  Yes.  —  Yes;  in  so  far  as  they  inhabit 
different  hosts. 

1789.  If  you  make  out  the  case  against  one 
trypanosome  it  does  not  establish  the  case  against 
another  ? — No  ;  I  think  each  would  have  to  be  con- 
sidered separately  on  its  merits. 

1790.  Do  you  really  think  those  distinctions  are 
of  practical  importance  to  us  in  the  advice  we  are 
being  asked  to  give  ? — It  is  just  from  the  practical  point 
of  view  I  should  have  said  they  were  most  important. 
I  might  give  an  example  ;  the  distinction  between 
rhodesiense  and  briicei  is  that  one  will  live  in  man  and 
the  other  not. 

1791.  (Sir  Mackenzie  Chalmers.)  Might  I  ask  you 
on  yoiir  last  answer,  having  regard  to  the  small 
number  of  cases  of  sleeping  sickness  in  Nyasaland, 
is  it  possible  they  have  all  been  man-to-man  infection, 
and  not  from  antelope  to  man,  in  each  case  via  the  fly, 
of  course? — It  is  very  difficult  to  answer  that.  I 
should  think  there  was  no  doubt  whatever  that  the 


very  first  one  of  all,  whenever  it  took  place,  was  certainly 
an  infection  from  a  ruminant  of  some  kind  via  the  fly, 
but  whether  after  that  they  have  been  all  from 
ruminant  to  man  and  not  from  man  to  man  I  do  not 
know.  I  think  it  is  very  possible,  in  view  of  the 
extraordinary  virulence  that  the  disease  has  at  present 
that  many  of  them  at  the  start  have  been  fi-om 
antelope  to  man.  If  we  assume  that  the  strain  arose 
first  of  all  by  the  trypanosome  taken  from  an  antelope 
and  established  in  a  man,  that  was,  so  to  speak,  the 
birth  of  rhodesiense,  but  it  would  be  very  difficult  to 
say  whether  from  that  man  it  went  back  to  other 
antelopes  and  then  to  man  again,  or  whether  it  went 
from  that  man  to  other  men.  It  may  be  more  likely 
that  it  went  from  man  to  man. 

1792.  Is  there  any  evidence,  do  you  think,  from 
what  has  taken  place  in  Uganda  that  palpalis  is  the 
normal  carrier  of  gambiense  while  morsitans  is  probably 
the  normal  carrier  of  rhodesiense  ? — Yes,  I  think  so. 
Morsitans  does  not  occur  in  Uganda  at  all.  Where  I 
was  there  was  only  palpalis. 

1793.  Dr.  Hodges  told  us  there  was  a  good  deal  of 
morsitans  in  one  part  of  Uganda,  but  there  there  was 
no  disease. — I  could  not  say ;  I  have  not  been  in  that 
part.  In  the  part  I  was  in,  round  Entebbe,  there  was 
only  palpalis. 

1794.  What  was  your  special  research  ? — I  went  to 
investigate  the  development  of  the  trypanosome  in  the 
tsetse-fly  as  far  as  possible.  At  that  time  the  tsetse- 
fly  had  never  been  dissected.  I  began  by  dissecting 
the  tsebse-fly. 

1795.  I  forget  when  the  disease  became  epidemic 
in  Uganda. — I  went  out  in  1905  and  it  was  well 
established  then. 

1796.  It  was  supposed  to  have  been  brought  by 
human  carriers  from  West  Africa  ? — Yes,  I  think  so  ■ 
that  was  the  theory.  It  began  about  1900  or  a  little 
earlier. 

1797.  The  disease  was  introduced  by  human 
carriers.  Do  yow  think  previous  to  the  introduction 
by  human  carriers  the  big  game  were  free  from 
pathogenic  trypanosomes  ? — Yes,  at  least  from  patho- 
genic human  trypanosomes.  They  may  not  have  been 
free  from  pathogenic  cattle  trypanosomes. 

1798.  How  is  it  that,  being  a  newly  introduced 
disease  into  Uganda,  man  and  the  domestic  animal 
seem  to  suffer  while  the  antelope  do  not  ?  Is  there 
any  explanation  of  that  ? — I  think  it  is  merely  because 
in  the  antelope  the  tiypanosomes  have  established 
themselves  during  so  many  countless  ages  that  they 
have  reached  a  condition  of  tolerance  and  immunity. 

1799.  But  with  regard  to  this  particular  Trypano- 
soma gambiense,  gambiense  apparently  was  introduced 
into  Uganda,  at  the  beginning  of  the  epidemic,  and 
apparently  you  think  it  spread  from  man  to  the 
animal ;  but  apparently,  although  it  is  a  new  disease  to 
both  of  them,  man  suffers  and  the  animal,  at  any  rate 
the  wild  animal,  does  not  ? — Personally,  my  own  belief 
is  that  if  one  goes  still  further  back,  the  whole  of  this 
group  of  pathogenic  tiypanosomes  came  from  a  com- 
mon ancestor,  and  that  was  a  ti'ypanosome  of  nnniuants 
from  the  beginning,  because  gambiense  and  brucei 
are  very  diflicult  to  distinguish  morphologically,  and 
they  are  much  easier  to  distinguish  by  physiological 
tests.  I  think  the  common  ancestor  of  the  brucei 
group  was  originally  a  trypanosome  of  ruminants 
transmitted  by  a  tsetse-fly,  and  it  has  evinced  a  dispo- 
sition to  break  iip  into  sub-species  and  initiate  the 
building  up  of  new  species  in  this  way.  Gambiense 
and  brucei  are  very  closely  allied  morjDhologicaliy, 
and  they  are  probably  sister  species  derived  originally 
probalily  from  a  parasite  of  ruminants. 

1800.  But  the  domestic  cattle,  even  the  African 
cattle,  suffer  fi'om  it  ? — I  think  in  that  there  is  a  great 
deal  of  variation ;  some  of  the  native  cattle  are  so 
tolerant  to  it  as  to  be  almost  immune  oi-  practically 
immune,  biit  of  course  it  is  very  fatal  to  imported 
cattle,  and  it  is  simply  a  question  of  those  races  which 
have  been  most  infected  with  it. 

1801.  Do  you  think  there  is  a  tolerance  to  it  in  the 
human  race  where  the  disease  has  been  known  long  ? — 
I  think  there  is  no  dou])t  whatever  that  on  the  Congo, 
where  the  disease  has  been  in  existence  verv  much 


MINUTES  OF  EVIDENCE. 


67 


4  November  1913.]  ,      Professor  B.  A. 


longer,  from  all  the  data  one  can  get  from  various 
reports  and  so  forth,  the  natives  are  much  less  injured 
by  it  than  they  are  m  Uganda,  where  it  is  new.  One 
reads  of  natives  on  the  Congo  having  trypanosomes 
in  their  blood  for  years  and  going  on  working  like 
ordinaiy  beings,  like  the  antelope  almost. 

1802.  Those  people  being  reservoirs  who  could 
infect  other  people  ? — Yes,  I  think  there  is  not  much 
doubt  that  in  the  Congo  region  the  human  species  is 
chiefly  the  reservoir,  especially,  as  I  said  before,  as 
there  is  a  good  deal  of  evidence  for  stating  that 
palpalis  is  a  fly  which  i-atlier  likes  human  blood. 

1803.  (Chainnan.)  Was  there  much  cattle  disease 
in  Uganda  prior  to  that  epidemic  ? — I  could  not  say 
prior  to  the  epidemic ;  it  was  so  long  before  I  was 
there. 

1804.  (Dr.  Chappie.)  I  see  in  the  smnmary  of  your 
evidence  you  have  drawn  an  analogy  for  ovir  guidance, 
and  have  supposed  that  if  the  Highlands  of  Scotland 
were  covered  with  deer  you  would  not  exterminate 
those  deer,  notwithstanding  the  conditions  that  pre- 
vailed in  the  sleeping  sickness  areas  ? — I  thought  that 
as  Scotland  is  now,  if  there  were  pathogenic  trypano- 
somes l;otli  in  deer  and  in  the  cattle,  you  would  not  get 
much  further  by  killing  the  deer  if  you  left  the  cattle, 
because  the  cattle  are  nearer  to  the  human  beings  and 
do  not  avoid  them,  while  the  deer  do. 

1805.  In  this  analogy  have  you  not  left  out  certain 
important  and  essential  factors  ?  To  make  your 
analogy  scientifically  correct,  would  you  not  require  to 
also  state  that  the  deer  were  tolerant  to  the  disease 
but  immune,  and  would  not  you  require  to  state  that 
cattle  and  man  were  susceptible  to  the  disease  but  the 
deer  not  ?  Would  you  not  also  requu-e  to  state  that  there 
were  thousands  of  deer  to  every  one  of  the  domestic 
animals  ? — Those  would  be  all  points.  I  did  not  wish 
to  take  up  a  lot  of  space  by  arguing  the  analogy  at 
great  length  and  contented  myself  with  merely  indi- 
cating it.  There  would  be  further  facts  to  add  which 
would  balance  what  you  have  put  forward  and  go  on 
the  other  side,  namely,  that  the  cattle,  of  course,  are 
close  to  the  human  habitations,  while  the  deer  as  much 
as  possible  avoid  human  beings  and  keep  away  from 
them.  If  you  had  tame  antelope  around  the  houses 
they  would  be  equally  dangerous  as  reservoirs,  and 
much  more  so  than  the  cattle,  because  they  would  be 
much  more  eflicient.  Other  things  lieing  equal,  the 
deer  would  be  more  dangerous  than  the  cattle,  but 
other  things  are  not  eqiial.  Whereas  you  have  j^ointed 
out  certain  factors  which  woidd,  so  to  speak,  de- 
press the  scale  in  which  you  placed  the  deer,  there 
are  other  factors,  on  the  other  hand,  which  would 
depress  the  scale  in  which  you  put  the  cattle,  namely, 
that  the  cattle  are  all  round  the  houses  and  are  tame, 
and  the  deer  are  not. 

1806.  Is  it  not  the  experience  in  Nyasaland  at 
least  that  the  game  surround  the  villages  and  actually 
invade  and  destroy  the  crops,  and  are  much  more 
difficult  to  drive  ofl:  and  much  less  timid  than  the  deer 
of  the  Highlands  of  Scotland  ? — I  could  not  say  that 
without  having  personal  exjjerience  of  them. 

1807.  Do  you  not  know  as  matter  of  your  study  of 
the  conditions  in  South  Africa  that  these  facts  I  have 
stated  are  really  true  ? — I  was  only  in  Uganda. 

1808.  Nyasaland? — I  have  not  been  in  Nyasaland. 

1809.  Do  you  mean  to  say  from  your  study  of  the 
subject  you  are  not  aware  of  the  fact  that  the  game 
are  so  tame  that  they  invade  the  villages  and  destroy 
the  crops  of  the  villagers  ? — I  have  heard  settlers 
complain  of  their  fences  being  destroyed  and  so  forth. 

1810.  Supposing  I  stated  this  case  to  you ;  that 
there  are  in  Scotland  a  thousand  times  as  many  deer  as 
there  are  domestic  cattle,  that  the  deer  are  tolerant  to 
this  disease  and  immune  to  the  disease,  that  the  deer 
are  not  of  equal  value  to  the  cattle,  that  the  disease 
was  invariably  fatal  to  cattle  and  man.  and  that  the 
cattle  are  necessary  to  the  existence  of  man,  and  the 
deer  are  not ;  would  you  persist  in  saying  that  those 
deer  should  not  lie  destroyed  ?  Do  you  mean  to  tell  me 
that  you  would  refuse  to  have  the  deer  destroyed  in  a 
case  like  that  ? — If  I  thought  it  would  ameHorate  the 
conditions  certainly  I  would  destroy  them,  but  if  I 
thought  it  would  not  I  would  not  do  so.    I  would  like  to 
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add,  however,  that  in  my  opinion,  taking  that  case,  if  you 
do  destroy  the  deer,  leaving  the  cattle  and  the  fly,  and 
the  fly,  I  supi^ose,  requiring  food,  it  would  have  to  get 
nearer  the  habitations  than  before,  so  that  I  very  much 
doubt  whether  any  amelioration  would  be  effected  by 
destroying  the  deer. 

1811.  You  would  sooner  have  two  reservoirs  actiuL' 
concurrently ;  you  would  destroy  one  reservoir  and 
leave  the  other  ? — You  intensify  the  one  by  destroying 
the  other. 

1812.  Would  you  say  that  if  the  deer  of  Scotland 
harboured  the  trypanosome  and  were  tolerant,  but  the 
domestic  animals  died  off  immediately  they  got  the 
disease,  you  would  not  destroy  those  deer  ? — In  the  first 
[)lace,  you  say  that  the  domestic  animals  die  off 
immediately. 

1813.  I  meant  that  they  die  off  invariably ;  we  have 
had  it  in  evidence  that  there  has  been  no  case  of 
recovery  ? — How  long  did  they  live  ? 

1814.  Answer  my  question  first,  and  I  will  answer 
you  afterwards. — The  answer  to  your  question  depends 
upon  what  I  want  to  know. 

1815.  I  tried  to  get  that  point  out  of  a  witness,  I 
think  Sir  David  Bruce.  Perhaps  you  can  tell  me  if  it 
is  essential  to  your  answer  what  tiinj  elapses  between 
the  inoculation  of  an  ox  by  a  tsetse-fly  and  the  first 
clinical  symptom  which  would  enable  the  owner  to 
diagnose  the  existence  of  the  disease  ? — I  am  afraid  I 
do  not  know  enough  of  the  details,  but  if  I  may  say 
so,  what  is  more  impiortant  to  the  inquiry  is  not  the 
question  of  the  clinical  symptoms,  but  how  long  a  time 
woidd  elapse  between  the  bite  of  the  fly  and  the 
appearance  of  the  trypanosomes  in  the  cattle's  blood. 
The  appearance  of  the  trypanosomes  in  the  cattle's 
blood  might  considerably  precede  the  appeaiunce  of 
clinical  symptoms,  and,  so  far  as  the  proljlem  of 
spreading  the  disease  is  concerned,  as  soon  as  the 
trypanosomes  have  appeai-ed  in  the  blood  of  the  ox, 
or  whatever  it  is,  then  flies  by  taking  up  that  blood 
become  infective  and  spread  the  disease.  That  is 
the  crucial  point,  not  necessarily  the  clinical  symptoms. 
The  whole  question  is  how  long,  on  the  average,  an 
ox  or  some  other  domestic  animal  will  live  with 
trypanosomes  in  its  blood  and  therefore  infective  to 
flies. 

1816.  Is  not  the  essential  point  the  diagnosis  of  the 
disease  in  order  that,  knowing  that  the  animal  has  got 
a  fatal  disease,  you  may  kill  it  at  once  and  cease  its 
existence  as  a  reservoir  ? — Certainly,  from  the  practical 
point  of  view,  that  animal  is  a  reservoir,  but  if  it  ib 
the  fact,  as  I  think  it  is,  that  the  trypanosomes  would 
appear  in  the  blood  and  would  be  infective  to  flies 
before  you  could  diagnose  the  clinical  symptoms,  then, 
of  course,  there  might  be  a  period  of  some  length 
during  wliich  your  cow  might  ])e  infecting  flies  without 
your  knowing  it.  Most  probably  a  European  owner 
of  cattle  would  make  periodical  examinations  of  the 
blood,  and  the  moment  he  found  trypanosomes  he 
would  destroy  the  animal  without  waiting  for  the 
clinical  symptoms. 

1817.  Does  not  that  draw  a  very  important  prac- 
tical distinction  between  the  deer  running  wild  on 
the  hills  which  lives  throughout  a  long  time  after 
being  infected,  during  the  whole  of  its  lifetime,  and 
the  cows  which  you  could  kill  whenever  you  first 
diagnosed  the  disease? — Other  things  being  equal,  it 
would  make  an  enormous  difference ;  but  supiDosing 
you  found  you  had  to  wipe  out  the  entire  cattle  of  the 
country,  would  the  natives  stand  that  ? 

1818.  In  Scotland,  I  mean.  Take  the  analogy.  I 
suggest  to  your  mind  this  analogy  is  an  miscientific 
one,  because  it  leaves  out  essential  factors,  and  I  ask 
you  whether,  if  you  did  include  all  essential  factors, 
you  would  still  persist  in  the  advice  you  give  the 
Committee  ? — The  only  advice  I  give  is  that  an  experi- 
ment should  be  made  to  obtain  knowledge.  I  do  not 
say  that  they  shoidd  not  kill  the  cattle. 

1819.  You  say  in  your  summary  that  there  should 
be  no  destruction  of  game,  and  that,  rather  than 
destroy  the  game,  you  should  exjjeriment  with  galli- 
naceous fowls  first  ? — I  do  not  think  I  said  that;  my 
conclusion  is  :  "  If  any  destruction  of  the  wild  game 
•'  is  to  be  carried  out,  it  should  be  done  at  first 
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'■•  experimentally  and  tentatively  in  a  limited  area,  in 
•■  order  to  obtain  accurate  knowledge  of  the  effects 
"  produced  \>j  such  measures."  I  think  destroying 
the  game  is  a  way  of  getting  at  the  matter  which  is 
only  temporising  with  it  and  is  not  likely  to  be 
effective  in  the  long  run.  I  think  if  one  could  get  at 
the  iiy,  a  creature  no  one  would  miss,  the  disease 
would  be  eradicated  root  and  branch. 

1820.  Can  you  suggest  any  way,  and  have  you 
had  any  experience  of  any  way,  by  which  the  liy  can 
be  destroyed — Yes,  I  have  suggested  a  way  here, 
and  I  believe  other  people  who  will  be  giving  evidence, 
like  Mr.  Cluy  Marshall,  will  suggest  other  ways.  I 
would  not  for  a  moment  predict  its  success  until  it  is 
tried. 

1821.  You  suggest  an  experiment? — Yes,  for  the 
obtaining  of  knowledge. 

1822.  It  has  been  brought  to  yovir  mind  that  the 
game  are  the  reservoir  and  the  tsetse-fly  the  carrier, 
and  that  if  you  drive  back  the  game  you  drive  back 
with  the  game  the  tsetse-fly  ;  do  you  believe  those 
facts  ? — I  very  much  doubt  them.  I  very  much  doubt 
that  you  would  drive  back  the  tsetse-fly.  I  would  say 
try  it  and  see,  but  without  trying  it  I  veiy  much 
doubt  that  driving  back  the  game  will  drive  back  the 
tsetse-fly.  That  is  a  doubt  I  feel  personally,  but 
whether  it  is  the  truth  or  not  I  could  not  say. 

1823.  Do  you  doubt  the  alleged  fact  with  regard 
to  the  rindei-pest,  that  when  the  rinderpest  destroyed 
the  game  the  fly  disappeared  ? — I  have  no  experience. 
Rinderpest  is  believed  to  be  due  to  an  organism  which 
is  entirely  outside  my  special  branch,  and  I  woiild  not 
•like  to  offer  any  opinion  about  it,  but  assuming  it  to 
be  true,  there  may  be  more  than  one  explanation  of 
the  results  alleged.  One  explanation,  which  I  think 
is  the  one  you  would  wish  to  urge,  is  that  when  the 
game  was  destroyed  the  fly  went  becaiise  they  had  not 
their  food.  There  is  also  another  possible  explanation, 
which  is  that  the  fly  disappeared  because  it  also  was 
affected  by  the  rinderpest.  These  things  have  so 
many  possible  explanations.  Let  us  take  the  fact  as 
proved  for  the  moment ;  assuming  that  the  rinderpest 
destroyed  the  game  and  that  the  fly  did  go,  there 
is  more  than  one  way  in  which  that  may  have  been 
brought  about. 

1824.  Is  there  not  evidence  that  flies  were  fed  on 
the  excreta  of  those  animals  which  suifered  from  the 
rinderpest,  and  that  in  no  single  case  was  a  fly  infected 
by  such  experiments  ? — I  have  not  read  of  any  such 
experiments,  and  I  do  not  think  from  such  knowledge 
as  I  have  of  the  habits  of  the  fly  that  you  could  get  it 
to  feed  on  excreta. 

182-5.  We  had  evidence  to  that  effect.  There  is  no 
evidence  that  tsetse-flies  are  injured  in  any  way  by 
feeding  upon  the  excreta  of  such  animals.  Do  you 
know  whether  that  is  the  case  or  not? — I  have  no 
personal  knowledge  of  it.  I  have  never  experimented 
with  regard  to  rinderpest.  I  know  in  all  these  things 
it  is  remarka])le  how  little  the  inverteln-ate  hosts  are 
affected,  and  it  would  be  of  some  interest  and  even 
some  surprise  to  me  to  learn  that  the  fly  was  injured 
by  the  rinderpest.  I  do  not  say  that  it  is  possible  or 
impossiljle.  but,  speaking  generally,  when  you  transmit 
these  parasites  by  invertebrate  hosts  it  is  remai-kable 
how  little  they  suffer  as  compared  with  the  vertebrate 
hosts. 

1826.  Could  you  give  any  specific  cases  in  which 
game  and  fly  have  existed  for  a  time  together  where 
the  game  has  been  driven  off  and  the  fly  have  remained  ? 
— No,  I  have  not  any  specific  cases  to  give. 

1827.  You  say  that  you  would  not  mind  experi- 
menting tentatively  with  the  destruction  of  game. 
Would  you  consider  it  an  effective  experiment  to  relax 
the  game  laws  in  villages  where  the  disease  exists,  in 
order  that  the  game  might  be  driven  off  from  the 
immediate  vicinity  of  those  villages  ? — I  venture  to 
think  that  if  that  were  done  it  would  be  better  done  in 
an  inclosed  area  of  some  kind  for  this  reason  :  I  think 
you  will  incur  considerable  risk  of  another  kind,  which 
so  far  as  I  am  aware  has  not  yet  been  mentioned. 
Taute  found  in  his  experiments,  that  in  the  area 
in  which  he  worked  there  was  game  containing  the 
ordinary  Trypanosoma  hrucei,  what  I  call  the  Trypano- 
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soma  bnicei  hrucei,  hntno  Trypanosoma  rhodesiense,  and 
there  was  no  sleeping  sickness  among  the  people  there, 
and  it  was  quite  obvious-  that  the  rhodesiense  parasite 
was  absent  from  that  region.  Supposing  you  had  a 
certain  area  in  which  there  was  rhodzsiense,  the  human 
parasite,  both  in  human  beings  and  in  gam^,  and  you 
saw  fit  to  drive  back  the  game  from  that  area,  it  is 
quite  possible,  I  think,  that  some  antelopes  containing 
rhodesiense  might  escape  being  shot,  and  might  be 
driven  out  and  migrate  into  a  district  where  there  is 
at  present  antelope  and  fly  but  no  rhodesiense.  Con- 
sequently, if  you  were  not  very  careful  you  might,  by 
driving  the  antelope  containing  rhodesiense  out  of  one 
district,  spread  rhodesiense  artificially  into  another  dis- 
trict where  at  present  it  does  not  exist.  I  think  that 
is  a  great  danger  which  ought  to  be  guai'ded  against, 
and  that  is  why  I  have  advised  that  if  this  experiment 
is  done  it  ought  to  be  done  in  an  area  so  inclosed  or 
limited  naturally  by  rivers  or  something  of  that  sort, 
that  there  would  be  no  possibility  of  antelojje  infected 
with  rhodesiense  being  driven  into  districts  where  at 
present  it  does  not  exist.  If  you  take  Scotland  again  as 
an  analogy,  if  you  managed  to  drive  some  infected  deer 
across  the  border  into  England,  you  might  introduce 
the  disease  from  Scotland  to  England  in  that  way. 

1828.  It  would  be  essential  for  any  experiment 
of  that  kind  to  be  imiversal  ? — Either  universal  or 
narrowly  limited. 

1829.  So  that  all  the  villages  would  have  the  same 
facilities  for  driving  the  game  back  into  the  forest  ? — 
If  they  only  drove  them  into  the  forest  there  might  be 
no  danger,  but  there  are  often  villages  and  habitations 
all  through  the  forest.  In  that  experiment  the  great 
danger  to  he  guarded  against  is  that  of  driving  game 
with  rhodesiense  into  regions  where  at  present  there  is 
not  any  rhodesiense. 

1830.  If  you  relaxed  the  game  laws  in  all  the 
inhabited  spots  would  not  the  driving  out  be  simply 
the  driving  away  from  habitations  ? — Would  you,  only 
relax  them  where  rhodesiense  occurs  at  present  ? 

1831.  I  would  relax  them  where  any  danger  what- 
ever existed.  If  you  alleged  to  me  that  there  was  a 
certain  village  which  was  free,  then  there  the  game 
laws  need  not  be  relaxed,  but  if  there  was  a  danger 
without  relaxation  of  the  game  laws  in  a  village  some- 
where else  I  would  certainly  relax  them  there,  and 
would  not  that  effectively  meet  the  danger  you  men- 
tioned of  driving  infected  animals  into  a  non-infected 
area  ?— Yes.  I  suppose  it  woidd  if  you  relaxed  the  game 
laws  everywhere.  It  would  be  an  enormous  business 
that  would  be  practically  unsuccessful. 

1832.  What  harm  would  result  ?  SupiJosing  there 
was  no  necessity  for  the  driving  off  of  the  game,  and 
these  tentative  experiments  which  you  suggest  here 
were  universal  instead  of  in  a  small  isolated  area,  what 
harm  would  occur — what  danger  or  damage  to  the 
community  would  occur  if  you  discovered  by  your 
tentative  experimentation  that  there  had  been  no 
necessity  for  the  relaxation  of  the  game  laws  ? — You 
say  if  you  do  it  on  a  universal  scale  ?  Of  course  one 
is  assuming  that  it  woiild  be  practicable  to  do  it  on  a 
vuiiversal  scale  to  begin  with,  which  I  very  much  doubt. 
Africa  is  so  large  that  I  do  not  think  it  could  be  done 
on  a  universal  scale. 

1833.  You  mean  that  extei-mination  could  not  l)e 
done,  but  wovild  the  relaxation  of  the  game  laws 
around  these  inhabited  areas  not  give  such  facilities 
to  the  natives  and  whites  too  to  trap  and  shoot  and 
otherwise  kill  these  game  in  the  vicinity  as  would  di-ive 
them  out,  and  I  suggest  to  your  mind  that  if  that 
proved  ultimately  to  have  been  an  unnecessary  pro- 
cedtu-e,  what  harm  would  have  been  done  ? — No  harm, 
so  far  as  human  beings  are  concei'ned. 

1834.  What  harm  with  regard  to  animals  ? — They 
would  have  been  killed  off. 

1835.  What  harm  would  arise  to  animals  ?  If  you 
stop  it  it  is  a  tentative  experiment ;  you  prove  in  two, 
or  five,  or  ten  years  that  it  is  not  necessary,  and  then 
you  go  back  to  your  game  laws.  Would  not  animals 
spread  over  these  places  again  as  they  spread  after  the 
rinderpest  ? — If  there  are  no  animals  to  spread,  they 
will  not. 
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1836.  I  draw  a  distinction  between  driving  off  the 
game  and  actixally  carrying  out  a  war  of  extermination, 
which  I  did  not  suggest  to  your  mind. — I  certainly  thinlc 
if  the  game  is  becoming  tame  it  .should  be  stopped  ;  I  do 
not  think  game  ought  to  be  allowed  to  l)e  tame  and  to 
destroy  the  crops.    It  is  better  to  keep  them  wild. 

1837.  You  would  relax  the  game  laws  so  far  as 
necessary  to  drive  (iff  the  game  from  inhabited  areas  ? 
— Yes,  I  think  I  would  if  I  was  an  administrati  ir  there. 
It  is  difficult  to  say,  without  being  on  the  spot,  but  if  I 
was  an  administrator,  and  was  (juite  convinced  that  the 
game  was  a  danger  to  human  life,  I  would  drive  it  laack 
in  those  regions  where  it  existed,  provided  I  was  quite 
sure  I  would  not  drive  it  into  regions  wliere  the  parasite 
did  not  exist,  and  thereby  spread  the  disease  over  a 
wider  area.  Always  keeping  that  danger  in  mind,  if  it 
was  possible  to  avoid  that  danger,  and  if  it  was  possible 
to  do  nothing  more  than  drive  the  game  back  from 
villages  where  game  was  undoubtedly  a  danger,  if  I 
was  an  administrator  in  power,  I  certainly  think  I 
would  carry  that  out. 

1838.  With  regard  to  this  island,  did  you  prove,  to 
your  own  satisfaction,  there  were  no  game  on  that 
island  ? — The  island  was  only  about  tv,Hi  miles  long.  I 
forget  its  exact  dimensions.  It  is  partly  covered  with 
very  thick  bush,  and  we  saw  no  uK.inkeys  on  it,  or  any- 
thing of  that  sort,  and  no  game,  unless  you  coiint  the 
liijjpopotamus  as  such.  There  were  plenty  of  hippos 
everywhere.  The  hippo2:)otamus  is  a  very  favourite 
source  vi  food  for  Glossina  palpaJis. 

1839.  I  am  interested  in  that  if  it  is  the  case  that 
there  are  no  game  there  and  yet  there  are  fly  r — It  is 
palpuUs,  not  morsitans.  They  feed  on  the  crocodiles 
and  hippos  and  the  wild  birds  as  far  as  one  can  see. 
On  several  visits  we  paid  to  the  island  there  was 
nothing  else  for  them  to  feed  on  at  all,  and  they 
swarmed  in  the  most  extraordinary  manner. 

1840.  Did  I  understand  you  to  say  that  the  Tnjpano- 
soma  fjambiense  could  be  conveyed  by  morsiiaris  ? — It 
has  been  conveyed  as  a  laboratory  experiment ;  whether 
it  is  in  nature  or  not  is  quite  another  question. 

1841.  You  talked  about  the  virulence  of  the  try- 
jxuiosome  of  human  beings  as  having  diminished  in 
Uganda  ? — I  think  there  is  strong  evidence  it  has  very 
considerably  diminished. 

1842.  Has  it  diminished  after  passing  tliro\igh  the 
human  blood,  or  is  it  due  to  a  heightened  resistance  in 
the  human  blood  ? — In  my  opinion  this  spread  of 
tolerant  relationship  between  parasite  and  host  is  an 
adaptation  on  both  sides.  I  think  there  is  considei-able 
evidence  to  show  that  when  the  trypajiosome  has 
passed  through  the  same  vertebrate  host  a  number  of 
times  the  tryjjanosome  itself  becomes  adapted  to  that 
particular  kind  of  host  and  less  virulent  to  it.  That  is 
one  side  of  the  relation.  Of  course  the  other  side  of 
the  relation,  I  think,  is  that  by  a  process  of  natural 
selection,  the  killing  off  of  the  most  susceptible  and  the 
survival  of  the  more  tolei'ant,  there  is  also  an  adapta- 
tion on  the  part  of  the  host  gi-adually  brought  about. 
I  am  certainly  of  opini<ni  that  the  adaptation  in  (jues- 
tion  is  more  one  of  the  parasite  adapting  itself  to  the 
host  than  the  other  way  round.  I  may  state  that  is 
also  the  opinion  of  Sir  Ronald  Ross  with  regard  to 
malaria. 

1843.  You  think  that  might  take  place  in  as  short 
a  period  as  10  years  ? — I  think  it  has  come  about,  and 
the  Uganda  epidemic  began  al)out  1900,  I  think.  As 
far  as  one  can  see  there  has  been  a  consideiable 
diminution  of  the  virulence  in  14  j^ears  if  one  reads  the 
accoimts  of  the  earlier  epidemic.  If  yon  care  to  see  them 
I  might  refer  you  t<.)  the  "  Transactions  of  the  So<;iety 
of  Tropical  Medicine  and  Hygiene."  July  1912.  It  was 
there  that  the  matter  was  particularly  talked  about  in 
a  discussion  on  a  paper  by  Mr.  Meredith  Sanderson, 
and  there  was  a  discussion  in  which  Dr.  Low, 
Dr.  Bagshawe.  and  several  others  took  part.  I  was 
present  at  that  discussion  and  took  i:>art  in  it,  and 
certainly  the  impi'ession  we  all  got  was  that  what  we 
might  call  the  initial  virulence  of  sleeping  sickness  in 
Uganda  was  very  much  greater  than  it  is  now. 

1844.  Do  yow  think  immunity  in  Nyasaland  might 
come  about  as  a  result  of  that  increased  viruleni/e  cir  a 
decreased  susceptibility  ? — I  think  it  is  more  than  one 
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could  hope  for;  immunity  would  be  a  question  of 
jjerhaps  thousands  of  years. 

1845.  Is  it  not  the  case  that  the  i-esistance  of  the 
human  subject  to  a  pathogenic  organism  varies  directly 
with  its  contact  with  that  organism  dui-ing  the  phylo- 
genetic  history  ? — Yes,  the  resistance  increases,  but,  I 
think,  very  slowly. 

1846.  You  do  not  suggest  there  is  any  hope  for  us 
by  (jitlier  the  deci-eased  virulence  of  the  organism  or  t  he 
heightened  resistance  of  the  individual? — No,  I  do  not 
think  that  would  develop  so  far  as  to  be  of  any  practical 
importance  to  human  beings.  I  might  mention  why  I 
bring  up  that  point  in  my  evidence  ;  it  was  simply  this  : 
it  was  stated  liy  Dr.  Yorke  and  others  that  the  course 
of  the  disease  in  human  beings  was  so  short,  and 
human  beings  died  so  rapidly,  that  man  would  not  lie 
very  efficient  as  a  reservoir.  I  only  introduced  that  to 
make  this  point,  that  in  the  course  of  time  one  might 
expect  the  disea,se  to  run  a  longer  course  in  man,  and 
therefore  in  course  of  time  we  might  expect  man  to 
Ijecome  a  more  efficient  reservoir  than  he  is  at  present. 
This  was  the  only  point  of  view  from  which  I  intro- 
duced that  particular  point.  I  do  not  think  we  can 
hope  that  man  would  acquire  such  immunity  in  such 
time  as  would  he  of  any  practical  importance  from 
the  point  of  view  of  resisting  disease. 

1847.  Is  it  possible  that  there  may  be  another 
explanation  arising  froin  the  fact  that  individuals  liave 

'undergone  a  modified  infection  early  in  life,  and  have 
developed  an  antitoxin  which  makes  them  onto- 
genetically  resistant  ? — That  is  possible  ;  that  is  the 
condition  apparently  you  have  in  Brazil  with  the 
human  trypanosome  there.  In  the  infected  districts 
every  human  lieing  gets  it,  generally  within  the  first 
two  years  after  birth.  But  I  think  this  condition 
Ijelongs  to  a  very  late  stage  of  the  evolution  of  the 
disease,  and  one  which  it  would  be  quite  Utopiian  to 
consider  as  of  any  practical  importance  at  present  in 
the  case  of  sleeping  sickness.  It  is  the  kind  of  condition 
which  might  be  brou.ght  about  in  100  or  200  years. 

1848.  You  do  not  think  that  is  a  possible  expl.-iiia- 
tion  of  the  diminislied  virulence  in  Uganda  ;  you  ilo 
not  think  it  is  possible  that  a  inild  infection  may  have 
taken  place  earlier  in  life,  and  thereafter  a  resistance 
to  tliat  disease  due  to  an  antitoxin  result  ? — I  do  not 
think  there  is  any  evidence  of  that  at  present.  I  think 
if  small  children  get  it  they  die  as  quickly  as  the 
adults.  The  disease  has  not  reached  that  period  of 
evolution  in  which  the  young  people  can  get  it  and 
get  over  it ;  they  get  it  and  die ;  but  I  am  not  a 
medical  man. 

1849.  I  was  thinking  of  the  case  of  typhoid,  the 
ontogenetical  immunity  which  one  gets  from  having 
a  mild  attack  in  infancy  or  early  life.  Wovild  it 
be  possible  that  there  is  a  modified  infection,  not  so 
virulent  as  to  produce  the  disease,  but  an  infection 
sufficiently  strong  to  give  subsequent  immunity  ? — 
The  thing  is  perfectly  possible,  but  whether  it  takes 
place  at  present  is  another  question.  I  do  not  think 
it  is  vei'y  prol>al;ile  that  the  disease  has  yet  got  t<:)  that 
point  in  the  evolution  (jf  immunity  in  which  that 
could  take  place. 

1850.  (Chiiirvian.)  Ave  you  acquainted  with  tli(.' 
incidence  of  the  disease  in  the  population  of  Rhodesia 
and  of  Nyasaland  ? — Statistically  ? 

1851.  Yes,  what  proportion  of  the  population  is 
attacked  ? — I  am  afraid  I  do  not  know. 

1852.  We  have  been  told  it  is  very  small  indeed, 
almost  negligible  ? — I  am  not  aware. 

1853-4.  You  agree.  I  suppose,  that  a  very  small 
number  of  game  infected  with  trypanosomes  could 
infect  a  very  large  number  of  flies,  and  if  that  is  so. 
must  not  one  of  two  things  be  the  case — either  the 
trypantisome  from  the  game  is  n(_it  largely  a  trypano- 
some pathogenic  to  man,  or  man  has  developed  such  a 
power  of  resistance  that  the  disease  is  not  likely  to 
become  serious  ?  I  do  not  know  if  you  have  followed 
me  ?  We  have  a  large  number  of  trypanosomes  in 
game  and  a  small  numlier  of  cases  in  man;  there  is  a 
doubt  about  the  trypanosome.  and  one  of  two  thin'_:s 
would  explain  it  ;  either  the  trypanosome,  wliicii 
mainly  comes  from  the  game,  is  not  pathogenic  to  iiuiu 
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or,  if  pathogenic  to  man,  the  resistance  of  man  is  so 
great  that  it  does  not  spread  ? — I  think  the  first  of 
these  explanations  is  most  likely  because,  as  I  said, 
that  figiu-e  of  16  per  cent,  given  by  Dr.  Yorke  is  quite 
fallacious,  and  the  actual  percentage  of  the  human 
trypanosome  is  very  much  smaller ;  perhaps  15  of  that 
16  per  cent,  is  really  hrucei  brucei,  which  would  not 
live  in  man.  Seeing  the  extreme  virulence  of  the  try- 
panosome to  man  at  present  we  have  no  evidence  that 
any  human  beings  have  any  resistance  to  it  at  all.  I  do 
not  think  there  is  evidence  at  present  that  any  human 
beings  are  resistant  to /-/(odesiewse  and  therefore  I  think 
the  second  explanation  is  not  likely.  I  think  it  much 
more  likely  that  the  small  spread  of  the  disease,  in 
spite  of  the  large  percentage  of  infected  antelope,  is 
simply  due  to  the  fact  that  in  the  percentage  of 
infected  antelope  there  are  two  things  mixed  up 
together. 

185.5.  Theie  is  very  little  of  the  trypanosome 
pathogenic  to  man,  you  think  ? — I  think  that  is  more 
likely. 


1856.  (Br.  Bagshawe.)  You  have  told  us  in  your 
evidence  that  the  Trypanosoma  rliodesiense  disease  in 
Nyasaland  is  a  new  trypanosomiasis? — That  is  my 
opinion  certainly,  that  it  is  not  merely  a  newly  dis- 
covered disease,  but  a  newly  arisen  disease  in  nature  as 
a  natural  phenomenon. 

1857.  If  that  is  the  case  is  it  not  rather  remarkable 
that  the_  disease  has  been  discovered  almost  simulta- 
neously in  many  districts  over  a  very  large  area  ;  for 
instance,  in  the  course  of  a  few  years  it  has  Ijeen 
discovered  not  only  in  Nyasaland  but  in  North-Eastem 
Rhodesia  and  ISTorth-Westeni  Rhodesia,  and  also  in 
Southern  Rhodesia,  in  Portuguese  West  Africa  and  in 
German  East  Africa  ?— Is  that  all  rliodesiense  disease  ? 

1858.  I  think  there  is  not  much  doubt  aljout  it,  and 
many  of  these  areas  are  not  connected  by  trade  roiites. 
That  seems  rather  remarkable,  does  it  not  ?— That  would 
certainly  go  against  my  view ;  if  it  is  spread  over  a 
wide  area  now  it  would  certainly  look  as  if  it  liad  been 
in  existence  for  some  time. 


The  witness  withdrew. 
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Mr.  G.  A.  K.  Marshall  called  and  examined. 


1859.  (Chairman.)  Yoxi  are  the  Director  of  the 
Imperial  Bureau  of  Entomology  ? — Yes. 

1860.  You  have  been  good  enough  to  favour  iis 
with  a  very  interesting  memorandum  on  which  I 
propose  to  ask  jo\i  one  or  two  questions.  In  the  first 
paragraph  of  your  memorandum  you  refer  to  the 
amount  of  sleeping  sickness  among  men  in  Nyasaland  ? 
—Yes. 

1861.  Does  that  extend  to  Rhodesia  ? — No ;  that 
was  purely  with  regai-d  to  the  proclaimed  area,  not  to 
Nyasaland  as  a  whole. 

1862.  Have  you  any  statistics  as  to  Rhodesia,  if 
not  I  will  not  trouble  you  on  that  point  ? — No,  I  am 
afraid  not. 

1863.  We  have  been  told  that  by  examination  of 
wild  game  they  are  found  to  be  fvill  of  trypanosonies, 
among  others  hrucei  and  rhodesiense  (or  brucei  vel 
rhodesiense  if  they  are  the  same)  which  are  pathogenic 
to  cattle  and  some  of  them  possibly  pathogenic  to 
man.  That  being  so,  taking  areas  where  the  fly  is  in 
large  numbers  and  is  undoiibtedly  the  carrier  of  the 
trypanosome  from  the  wild  game,  have  you  any  theory 
to  accoimt  for  the  fact  that  in  such  districts  it  is 
practically  impossible  to  keep  cattle  alive  while  man  is 
relatively  very  slightly  affected  ? — It  seems  to  me  that 
a  theory  that  will  account  for  tliat  is  that  you  are 
dealing  in  this  case  with  two  trypanosomes,  that  you 
have  a  pm-ely  human  trypanosome  and  a  cattle  trypano- 
some. or  rather  an  antelope  trypanosome,  which  are 
very  similar  in  their  moi-phological  appearances;  that 


so  far  as  the  human  trypanosome  is  concerned  tliat 
has  been  present  there  for  a  considerable  time,  and  the 
majority  of  the  natives  at  all  events  are  now  immune 
to  its  effects,  and  you  will  only  get  a  certain  percentage 
of  susceptibles  occurring  in  every  generation.  That 
hypothesis  would  meet  the  facts  as  we  find  them. 

1864.  By  man  being  immune,  do  you  mean  that  the 
ti-ypanosome  perishes,  or  that  he  is  tolei'ant  so  that  it 
remains  in  the  blood  and  does  not  jjroduce  the  actual 
disease  ? — That  point  appears  to  ha^e  been  entirely 
neglected  up  to  now.  There  is  no  evidence  to  show 
which  it  is.  It  may  be  both.  There  may  be  some 
tolerant  individuals  and  there  may  be  some  who  are 
actively  immune. 

1865.  I  do  not  know  whether  you  have  studied  the 
trypanosome  itseK  very  much  ? — My  knowledge  of  it  is 
entirely  confined  to  the  study  of  the  literature. 

1866.  Do  you  assume  that  the  wild  game  carries 
the  trypanosome  of  cattle  but  not  the  trypanosome 
of  man  ? — Yes. 

1867.  That  is  what  you  assume  from  what  you 
have  read  — Yes. 

1868.  But  on  youi'  theory  could  you  say  (I  must 
not  press  you  too  much  on  this  point,  because,  per- 
haps, it  is  not  your  special  point)  whether  man  might 
form  an  important  resei'voir  as  well  as  game — I 
should  consider  that  man  would  form  the  only  reservoir 
if  the  hypothesis  I  have  put  forward  is  true. 

1869.  I  do  not  think  I  quite  follow  you  at  the 
moment.    Do  you  mean  that  man  can  only  be  infected 
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from  man,  or  do  you  mean  that  if  the  fly  from  game 
bites  man,  the  strain  is  innocuous  unless  it  jjasses 
through  man  and  then  to  another  man  ? — I  mean 
that  there  would  be  a  strain  (I  do  not  know  whether 
these  things  are  specifically  distinct)  which  is  patho- 
genic to  man,  but  which  is  not  harboured  by  game, 
and  a  strain  which  occurs  in  game,  but  which  is  not 
pathogenic  to  man,  and  that  they  have  siiperficially 
a  close  similarity. 

1870.  Passing  to  flies,  we  have  been  told  that  for 
the  prosperity  of  the  fly  warm  mammal  blood  is  neces- 
sary. Do  you  consider  that  the  fly  can  pi-osj^er  and 
breed  in  the  absence  of  warm  mammal  ))lood  ? — There 
is  evidence  that  it  feeds  on  either  rej)tiles  oi'  birds  ;  it 
is  not  certain  which,  but  nucleated  blood  cells  have 
been  found  in  specimens  of  morsitans  showing  that  it  is 
capable  of  deriving  nutriment  from  animals  other  than 
mammals,  but  whether  it  could  exist  permanently  on 
such  a  diet  no])ody  knows. 

1871.  Or  whether  it  could  breed  ? — Or  whether  it 
could  breed. 

1872.  An  experiment  has  been  suggested  of  the 
clearing  of  the  wild  game  from  certain  areas,  larger  or 
smaller,  with  a  view  to  ascertaining  in  the  first  place 
whethei-,  if  the  wild  game  (that  means  the  lai'ger  game) 
were  removed,  the  iiies  would  disappear ;  and,  in  the 
second  place,  if  they  did  not  disappear,  whether  they 
would  or  would  not  still  remain  infected.  Have  you 
considered  that  at  all  P — Well,  the  question  whether 
that  exj^eriment  would  be  of  any  value  would  depend 
very  largely  on  the  details  of  the  way  in  which  it  was 
carried  out.  If  experiment  is  to  l^e  made  to  see 
whether  the  fly  can  exist  in  the  absence  of  the  larger 
game,  I  would  like  to  know  whether  it  is  proposed  to 
retain  human  beings  in  the  experimental  area. 

1873.  Assume  for  the  moment  that  it  is  not. — I 
think  that  it  should  be  done  in  both  ways.  If  you 
make  an  experiment  and  do  not  retain  human  beings, 
then  that  experiment  is  of  no  value  whatever  as  applied 
to  the  natural  conditions  which  you  propose  to  produce 
on  a  large  scale.  If  you  destroy  the  game  in  a  large  prea 
that  area  is  going  to  contain  human  beings.  You  have 
to  consider  the  possibility  whether  the  fly,  having  the 
more  usual  source  of  food  supply,  or  a  valuable  source 
of  food  supply,  removed  from  it,  will  not  attack  man 
more  assiduously  than  it  has  done  before. 

1874.  Do  you  say  you  do  not  think  it  is  the  more 
usual  food  ? — I  do  not  think  there  is  evidence  of  that. 
Wherever  man  occurs,  T  think  the  fly  attacks  him  quite 
freely.  I  think  it  is  quite  impai-tial.  I  do  not  think 
there  is  evidence  of  special  preference  for  game  as 
opposed  to  man,  and  I  submit  that  the  very  existence 
of  sleeping  sickness  itself  indicates  that  the  flies  must 
bite  human  beings  to  a  very  considerable  extent.  If 
only  two  flies  in  a  thousand  are  infected,  the  number 
of  bites  inflicted,  even  to  produce  the  small  amount  of 
slee2:)ing  sickness  that  exists,  must  be  considerable ;  if 
a  high  percentage  of  the  indigenous  population  is 
immune,  the  number  of  flies  that  must  bite  to  produce 
sickness  is  even  greater  still. 

1875.  You  have  given  us  the  usual  sources  of  food 
— the  larger  wild  mammals  and  man.  Is  there  any 
other  usual  source  of  food?  I  am  talkirig  nov^'  of 
morsitans. — It  seems  to  me  that  that  point  has  not 
been  suSiciently  investigated  yet. 

1876.  Have  you  an  opinion  upon  the  point — W ell, 
there  is  a  case  that  I  refer  to  in  my  statement  here.  I 
forget  the  exact  figures,  but  I  think  Mr.  Lloyd,  of  the 
Rhodesia  Sleej^ing  Sickness  Commission,  found  that 
15  per  cent,  of  the  flies  in  which  they  could  identify 
the  blood  contained  nucleated  blood  cells,  meaning  that 
they  were  derived  from  birds  or  reptiles.  Tliere  you 
have  positive  evidence  that  in  a  country  where  game 
was  abundant  the  flies  naturally  fed  on  animals  other 
than  mammals,  which  would  suggest  that  where  you 
artificially  removed  the  mammalian  supply  they  would 
still  have  another  supply  on  which  they  wo  aid  naturally 
feed. 

1877.  Correct  me  if  I  do  not  follow  you  rightly,  I 
understand  that  yowv  conclusion  is  that  the  absence  of 
the  larger  mammals  does  not  make  it  probable  that  it 
is  accompanied  by  the  disappearance  of  the  fly  ? — Not 


necessarily  at  all,  I  think  there  is  no  valid  evidence  to 
justify  any  positive  assertion  to  that  effect. 

1878.  With  regard  to  the  prop')sed  experiment 
itself,  assuming  that  you  could  drive  out  the  larger 
mammals  or  the  greater  part  of  the  wild  mammals, 
and  could,  with  very  few  exceptions,  exclude  man 
from  the  same  area  for  the  purposes  of  arriving 
at  any  result  such  as  we  desire  to  obtiin,  can  you 
suggest  any  fallacies  that  might  be  likely  to  neutralise 
the  effect  of  the  experiment? — 1  think  that  the 
absence  of  man  in  itself  might  do  so  to  start  with. 
That  would  be  one  thing.  If  the  fly  died  out  within 
an  area  it  is  conceivable  that  it  might  be  attributable 
to  the  absence  of  man,  and  that  had  man  been  thei-e, 
as  he  will  be  if  you  apply  this  principle  all  over  the 
country  in  general,  it  would  not  have  died  out,  so  that 
your  experiment  does  not  reproduce  the  natural 
results  which  will  follow  the  extei-mination  of  the 
game  on  a  large  scale,  and  your  experiment  does  not 
give  you  any  real  light  upon  what  is  going  to  happen. 
But.  ajjart  from  that,  supposing  that  you  cleared  an 
area,  a  great  deal  would  depend  upon  the  locality  of 
the  area  as  to  the  validity  of  the  results  which  jow 
would  obtain.  Supposing  that  it  was  within  or 
adjoining  another  fly  area  and  you  adcjpted  a  system 
of  clearing  a  10-mile  belt  all  round  it,  and  supposing 
that  you  removed  the  large  mammals  and  man  from 
that  ex25ei'imental  area,  and  after  a  certain  time  the 
fly  disappeared,  I  do  not  know  that  anybody  could  say 
what  had  happened — whether  you  had  killed  the  flies 
or  whether  the  flies  had  migrated,  and  until  we  know 
more  about  the  habits  of  the  fly,  I  do  not  think  you 
will  ever  be  able  to  come  to  a  definite  conclusion  from 
an  experiment  of  that  kind. 

1879.  There  is  one  question  I  would  like  to  ask  on 
what  you  said  just  now  ;  take  the  case  that  you 
postulated — that  the  larger  mammals  had  gone  and 
man  was  there.  Could  the  m.orsitans  convey  sleeping 
sickness  from  man  to  man  and  from  man  to  cattlt^  ? — In 
the  light  of  Sir  David  Bruce's  recent  paper  there 
would  be  very  little  danger  to  cattle,  because  he  finds 
that  they  are  highly  resistant  to  the  human  strain  of 
rhodesieiise,  but  it  is  possible. 

1880.  The  residt  which  you  would  produce  possibly 
would  l)e  that  you  would  save  the  cattle  and  leave  man 
where  he  was  ? — Precisely. 

1881.  The  question  has  been  discussed  a  good  deal 
as  to  whether  morsitans  is  often  found  where  game  is 
absent.  Have  you  any  knowledge  of  your  own  aljout 
it? — No,  not  of  my  own.  I  have  notes  as  to  the 
observations  of  others. 

1882.  I  understand  you  have  some  reports  of  Major 
Stevenson  Hamilton,  which  may  be  of  assistance  to 
us. — Yes,  I  have  several ;  I  have  collected  here  notes 
of  observations  from  as  many  different  localities  as  I 
could.  Many  of  them  are  very  brief.  There  is  a  note 
from  Portugviese  East  Africa,  from  Nyasaland,  from 
German  East  Africa,  Congo  Free  State,  North 
Eastern  Rhodesia  and  Soixthern  Rhodesia. 

1883.  Do  those  deal  Avith  the  question  entomo- 
logically? — No.  Those  are  cases  where  observers  have 
stated  that  the  fly  occurs  in  places  where  there  appears 
to  be  no  game. 

1884.  Do  they  all  agree  ? — ^They  all  agree. 

1885.  You  can  produce  the  notes  for  the  assistance 
of  the  C(_immittee  ? — Yes,  I  can  produce  them  for  the 
assistance  of  the  Cojnmittee.  (The  witness  handed  in 
the  following  paper.) 

"  J.  Stevenson  Hamilton. — The  Relation  between 
Game  and  Tsetse- Flies. 

••  I  have  also  had  a  personal  experience  of  the 
existence  of  G.  morsitans  in  large  numbers,  whei'e  there 
was  little  or  no  sign  of  the  larger  mammals. 

'■  In  1908  I  travelled  through  the  northem  part  of 
Portuguese  East  Africa  from  Ibo  on  the  coast  to  Lake 
Nyasa,  roughly  along  the  13th  parallel  of  latitude. 
Tsetse-fly  was  met  with  in  two  places  ;  first,  in  a  small 
belt  near  the  Mwagidi  river,  not  far  from  the  coast, 
and  secondly,  from  the  right  bank  of  the  Msalu  to  the 
right  bank  of  the  Lujenda  rivei',  a  distance  of  about 
80  miles  as  the  crow  flies.    No  signs  of  any  game  were 
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found  until  we  had  passed  through  the  first  fly  area ; 
then  in  one  place  we  came  on  a  very  few  kudu,  and  in 
another  saw  a  single  waterbuck.  In  the  fly  areas 
themselves  there  was  no  indication  of  the  presence  of 
big  game,  nor  indeed  of  that  of  any  of  the  lesser  sjjecies 
of  biick.  Hares  were  pretty  numerous.  Monkeys  not 
uncommon.  The  forest  was  full  of  small  birds,  and 
judging  by  their  runs  smaller  mammals  probably 
aljounded.  Throughout  the  larger  area,  fly  was 
pi'actically  continuous,  and  though  it  was  then  the 
coolest  season  of  the  year,  was  extremely  troublesome, 
often  biting  ourselves  and  our  natives  after  sundown. 
I  collected  several  of  the  flies  from  each  belt,  and 
handed  them  over  to  the  entomological  department  at 
Lourenijo  Marquez,  whei  e  Mr.  C.  W.  Howard  ultimately 
jDronounced  them  to  be  Glossina  morsitans.  Now  as 
regards  the  almost  complete  absence  of  game.  Since 
it  was  the  driest  time  of  the  year,  and  the  Msalu  and 
Lujendaare  both  of  them  perennial  streams,  one  would 
have  expected  to  find  indications  of  game  in  their 
vicinity  if  anywhere.  But  though  my  companion, 
Mr.  R.  C.  F.  Maugham,  and  myself,  having  a  large 
nvimber  of  carriers  to  feed,  himted  assiduously  in 
the  most  likely  spots  on  every  possible  occasion,  we 
were  entirely  unsuccessful  in  finding  even  old  tracks 
dating  fi'om  the  last  rains.  Although  game  often 
tempoiurily  migrate  from  a  countiy,  I  scarcely  think 
it  could  ever  have  been  very  numerous  along  the  route 
we  took.  The  character  of  the  vegetation  was  not 
such  as  finds  most  favour  with  antelopes  generally,  and 
during  our  constant  examinations  of  the  sand  beds  of 
the  dry  watercourses,  I  do  not  think  it  would  liave 
l^een  possible  to  help  noticing  indications  of  the  recent 
presence  of  "wild  animals  in  any  numbers.  Nor,  in 
view  of  the  fact  that  nearly  every  adult  native  we  met 
was  in  possession  of  fire-ai'ms  of  some  description,  did 
thei'e  appear  any  jjarticular  reason  for  doubting  their 
statement  that  they  had  shot  out  most  of  such  game 
as  had  existed  in  the  country  long  befoi'e.  Certainly 
the  swarms  of  G.  morsitans  wliich  we  encountered  must 
have  been  hard  pressed  by  hunger  if  forced  to  depend 
for  their  existence  upon  the  blood  of  a  few  stray  herds 
of  the  larger  species  which  may  have  existed.  It  was 
noticeable  that  the  fly  was  most  in  evidence  near  the 
camping  and  halting  places.  The  route  which  we 
followed  is  the  usual  one  from  the  interior.  It  is,  in 
fact,  the  old  slave  cai-avan  road,  and  at  the  j^resent 
time,  or  at  least  three  years  ago,  natives  were  accus- 
tomed to  make  use  of  it  only  in  very  large  parties, 
owing  to  their  fear  of  the  predatory  bands  of  the 
independent  Yao  chiefs,  which  wei'e  always  on  the  look- 
out to  snap  up  solitary  travellers  and  small  detach- 
ments. The  fly  belts  themselves  are  thinly  populated, 
and  the  natives  kept  no  stock  except  a  few  rather 
anaemic-looking  goats.  The  fly  was  not  much  in 
evidence  in  the  clearings  roimd  the  villages." 

1886.  There  are  in  your  possession  certain  ento- 
mological reports  which  have  been  collected,  men- 
tioned by  Mr.  Austen  the  other  day  ? — The  informa- 
tion contained  in  those,  I  am  afraid,  is  not  of  much 
value.  In  issuing  the  hst  of  questions  nry  idea  was  that 
it  would  perhaps  stimulate  local  residents  to  make  obser- 
vations along  tlie  lines  of  the  questions  suggested. 
What  actually  happened  was  that  they  simply  sat  down 
and  wrote  their  recollections  or  what  they  thoiight 
they  recollected,  and  the  result  has  been,  for  the  most 
part,  merely  genei'al  statements  of  an  extremely  contra- 
dictory character.  With  regard  to  any  area  where  there 
is  more  than  one  tsetse-fly,  the  whole  of  the  answers 
are  of  no  value  practically  because  they  generally 
refer  to  "  the  tsetse-fly."  Several  of  the  species  have 
very  diflierent  habits,  so  that  the  answers  are  of 
no  practical  use.  With  regard  to  Nyasaland  and 
North-Eastern  Rhodesia,  Mr.  Neave,  our  traveUing 
entomologist,  has  briefly  summarised  the  results  in  a 
paper  he  has  already  published  and  that  I  have  here 
for  the  information  of  the  Committee.  (The  witness 
handed  in  the  following  paper.) 

Mr.  S.  A.  Neave's  Summary  of  the  Reports  on  Tsetse- 
Flies  from  Eastern  Tropical  Africa. 

'■  There  would  appear  to  be  a  faiily  general  con- 
sensus of  opinion  that,  though  it  is  difficult  to  define 


with  certainty  the  limits  of  character  of  a  fly-area,  it  is 
usually  a  region  covered  with  fairly  thin  scrub  or  bush 
and  at  a  moderately  low  level.  One  obseiwer,  however, 
Dr.  Prentice,  says  :  '  I  have  found  morsitans  in  the  open 
'  country,  in  sparse  bush,  in  dense  jungle  and  in  deep 
'  dark  shade  (such  as  palpalis  likes)  by  the  water's 
edge.'  Others,  such  as  Mr.  Bamshaw,  state  that 
it  never  occui's  in  '  msitu.'  by  which  he  means  the 
patches  of  dense  forest  which  occur  particularly  over 
the  Nyasa-Tanganyika  plateau  and  the  Awemba 
country.  Most  observers  appear  to  be  doubtful 
whether  there  is  any  marked  seasonal  fliictiiation  of 
numbers  of  the  fly.  A  large  majority  agree  that  the 
presence  of  water  is  not  essential  to  the  well-being  of 
this  insect,  whilst  three  gentlemen,  Doctors  Pask  and 
Murray  and  Mr.  G.  F.  Manning,  refer  to  the  absence  of 
this  species  from  a  belt  about  half-a-mile  wide  along  the 
south-west  shore  of  Lake  Nyasa,  a  fact  which  had 
already  been  noticed  by  several  other  observers, 
including  the  wi-iter.  On  the  vexed  question  of  the 
relations  of  G.  morsitans  with  game,  there  is,  as  might 
be  expected,  much  conflict  of  evidence,  more  particu- 
larly as  on  this  siibject  opinions  are  apt  to  be  somewhat 
biassed.  Six  gentlemen  are  of  the  opinion  that  this 
species  is  entii'ely  dependent  upon  the  presence  of  big 
game.  The  view  of  eight  others,  however,  is  precisely 
the  opposite,  while  three  are  of  opinion  that  the 
fly  is  only  partially  dependent  upon  the  larger 
mammals.  It  must  be  admitted  that  the  majority 
of  the  more  experienced  observei's  group  tliemselves 
amongst  those  who  believe  that  G.  morsitans  can,  and 
and  indeed  does,  exist  in  the  absence  of  the  larger 
mammalia.  The  importance  of  this  point  is  increased 
by  the  fact  that  it  agrees  with  the  recently  published 
views  of  men  of  such  great  practical  expeiience  as 
Major  J.  Stevenson  Hamilton  and  Mr.  R.  B.  Woosnam. 
There  is,  however,  a  remarkable  unanimity  of  opinion  in 
the  answers  as  to  the  spread  of  G.  morsitans  in  recent 
years  in  Noithern  Rhodesia  and  Nyasalaud,  practically 
all  observers,  with  the  important  exception  of  Sir 
Alfred  Sharpe,  agreeing  that  this  has  been  the  case. 
Some  gentlemen  associate  this  spread  with  the  increase 
and  scattering  of  big  game;  others,  Messrs.  Fraser, 
Manning,  and  Van  Schalkvijk,  with  t!ie  movements  of 
natives.  Mr.  Thornycroft  notes  a  special  inci-ease 
along  main  roads.  Amongst  the  few  people  who  were 
in  the  country  when  the  rinderpest  swept  through  it, 
there  is  an  agreement  that  the  fly  disappeared  to  a 
large  extent  about  this  time.  This  is  an  important 
point  in  respect  of  the  above-mentioned  spread  of 
the  insect,  since  only  one  observei-,  Dr.  Prentice, 
even  suggests  that  the  fly  has  now  spread  to  an  area 
where  it  did  not  occur  previous  to  the  rinderpest. 
Five  gentlemen,  Messrs.  Brown,  Edwards,  Barrington, 
Manning  and  Young,  refer  to  the  disappearance  or 
reduction  in  numbers  of  the  insect  with  the  advent  of 
natives  and  the  consequent  clearing  in  the  neighbour- 
hood of  villages." 

1887.  In  a  certain  part  of  your  report^  I  notice  jon 
make  a  strong  recommendation  that  further  inquiries 
should  be  made  in  the  direction  of  entomological 
research.  If  any  results  can  be  obtained  in  that 
dii'ection,  do  you  or  do  you  not  think  it  would  occupy 
a  very  considerable  time  before  they  wei-e  obtained  ? — 
That  entirely  depends  on  the  nature  of  the  organisation 
to  cany  the  I'esearches  into  effect.  If  you  send  a 
single  man  to  sit  down  in  the  wilderness  to  solve  an 
extremely  comj^lex  problem  of  that  kind  

1888.  Do  not  put  that  on  me,  I  do  not  mean  that. 
If  yom-  recommendations  were  adopted  and  stremxous 
efforts  were  made  to  encourage  research,  would  it  from 
the  nature  of  the  problem,  occupy  a  long  time  ? — 
I  think  it  is  largely  a  question  of  the  men.  If  you  sent 
out  a  dozen  competent  men  they  would  arrive  at  results 
far  sooner  than  two  men  would,  and  it  is  really  a  ques- 
tion of  money  and  men  whether  you  get  the  results 
quickly  or  not. 

1889.  I  will  put  a  quite  general  question.  Do  you 
think  that  valuable  results  would  be  likely  to  be 
obtained  within  a  reasonable  time  ? — Yes. 

1890.  (Dr.  Chappie.)  You  suggest  that  before 
experimenting  in  game  deutruction  there  should  be  an 
entomological  investigation  held  ? — Yes. 
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1891.  Are  we  not  holding  that  now  by  the  investi- 
gation that  is  going  on  under  Sir  David  Bruce  ? — There 
is  no  entomologist  under  Sir  David  Bruce  and  there 
has  not  been  for  a  long  time. 

189li.  Is  the  entomologist  in  Uganda? — -The  only 
entomological  investigations  were  carried  out  during 
the  few  weeks  that  Professor  Newstead  was  in  the 
country. 

1893.  What  do  you  hope  to  discover  of  jDractical 
importance  ? — The  obvious  thing  in  dealing  with  an 
injurious  insect  is  to  attack  it  in  its  l)reeding  grounds, 
and  that  is  the  very  point  on  which  we  are  singularly 
deficient  in  information  with  regard  to  morsitana  in 
Nyasaland.  Up  to  the  present  date  the  numbei-  of 
pupaB  found  in  Nyasaland  of  this  extremely  injurious 
insect  can  be  coiinted  on  the  fingers  of  one  hand. 
That  shows  how  little  we  know  about  it  and  explains  our 
ignorance. 

1894.  But  is  the  most  essential  thing  to  attack  the 
breeding  ground  ?  —  The  thing  is  the  destruction  of  the 
fly,  I  submit,  and  that  you  will  not  do  until  you  have 
located  the  breeding  grounds. 

1895.  Do  you  proceed  on  the  assumption  that  the 
fly  is  the  carrier  of  this  disease  ? — Yes. 

1896.  You  are  satisfied  that  that  is  the  case  ? — -Yes. 

1897.  Are  you  satisfied  also  that  game  is  the 
reservoir  ? — Of  what  ? 

1898.  Of  the  trypanosome  ? — Which  trypanosome  ? 

1899.  The  tiypanosome  which  produces  trypanost)- 
miasis  in  man  and  animals  in  Nyasaland. — I  do  not 
agree  that  it  has  been  proved  to  he  the  carrier  of  the 
trypanosome  in  man.  That  is  mere  hypothesis  at 
present. 

1900.  Do  yoa  agree  that  it  is  the  canier  of  try- 
panosomes  or  trypanosomiasis  in  animals  ? — That  has 
been  proved,  I  consider. 

1901.  You  wish  to  prove  that  the  fly  is  the  earner 
of  the  trypanosome  that  produces  trypanosomiasis  in 
man  ? — I  think  that  is  the  first  step  before  you  under- 
take any  destruction  of  game  fi-om  the  point  of  view 
of  the  hiiman  trypanosome. 

1902.  Yow  are  satisfied  that  domestic  animals  in 
Nyasaland  die  from  trypanosomiasis? — Yes. 

1903.  You  are  satisfied  that  the  Glossina  morsitans 
is  the  carrier  of  the  disease  to  the  animals  ? — Yes. 

1904.  And  that  game  is  the  reservoir  of  that 
trypanosome  ? — Yes. 

1905.  And  yet  you  say  that  you  would  not  take 
any  step  now  towards  the  dest]'ucti<.>n  of  the  game  ? 
—No. 

1908.  Why  ? — Because  I  do  not  know  that  the 
introduction  of  cattle  into  Nyasaland  is  essential  to 
the  welfare  of  the  countiy.  I  daresay  the  Committee 
has  had  brought  before  its  notice  a  statement  on  the 
part  of  one  of  the  local  officials  that  in  his  disti-ict 
there  are  estimated  to  be  600  head  of  elephant  and 
30,000  head  of  eland,  without  mentioning  other 
animals.  The  eland  is  one  of  the  most  tractable  and 
docile  of  wild  animals.  I  think  it  a  preposterous 
suggestion  that  in  order  to  develop  that  country  you 
should  slaughter  all  those  animals  simply  to  replace 
them  with  a  domestic  breed  which  is  not  well  sxiited  to 
the  conditions.  From  a  purely  financial  point  of  view 
I  think  that  the  domestication  of  such  animals  as  the 
eleidiant,  buffalo,  and  eland  would  be  the  sounder  way 
of  developing  the  country. 

1907.  You  will  admit  that  dogs  and  horses  and 
goats  and  sheep  and  cattle  are  all  liable  to  this  disease 
and  extermination  by  it  ? — Not  necessarily  extermina- 
tion. Cattle  aie  adapting  themselves  to  it  in  many 
places.    We  are  getting  resistant  strains. 

1908.  Supposing  that  it  was  proved  that  the 
morsitans  was  not  the  carrier  of  trypanosomiasis  to 
man,  would  you  allow  things  to  go  on  as  they  are  now, 
having  regard  to  domestic  animals  ? — You  misiindei'- 
stand  my  position  altogether.  I  quite  agree  that  the 
fly  should  be  tackled,  but  the  system  that  has  been 
advocated  is  to  diminish  only  the  food  supply  of  the 
fly,  and  I  say  that  the  way  to  deal  with  the  problem  is  to 
destroy  the  fly  whatever  else  hapijens.  Even  if  we 
adopted  the  system  of  the  domestication  of  game  I 
should  still  attempt  to  destroy  the  fly. 


1909.  You  admit  that  the  problem  is  urgent  and 
something  must  l)e  done  ? — I  quite  agree. 

1910.  And  it  must  be  done  for  the  protection  of 
domestic  animals,  not  necessarily  merely  for  the 
protection  of  man  ? — In  certain  places,  yes.  I  do  not 
tliiiik  it  is  very  pressing. 

1911.  Do  you  not  think  that  settlement  in  South 
Africa  is  absolutely  impossiljle  unless  jon  can  protect 
all  the  domestic  animals  and  man  ? — In  certain  limited 
areas,  yes,  but  thei-e  is  jjlenty  of  other  ground  to  develop 
before  these  need  be  occupied. 

1912.  Are  not  the  cattle  which  have  been  mentioned 
necessary  to  the  progress  of  civilisation  and  settlement 
in  South  Africa  ? — I  mean  in  Nyasaland  ;  I  did  not 
say  South  Africa. 

1913.  In  the  region  we  are  considering  are  not  the 
cattle  which  ha.ve  been  mentioned  necessary  to  the 
progress  of  settlement  ? — No. 

1914.  Ai-e  not  the  dog  and  the  horse  ? — I  think  we 
could  get  on  without  them,  but  I  do  not  see  why  we 
should  not  be  able  to  introduce  them  later,  if  the 
course  which  I  suggest  be  adopted,  namely,  that  we 
should  try  to  eradicate  the  fly ;  at  the  same  time  we 
can  develop  agriculture  by  other  means  than  by  cattle. 

1915.  If  you  do  not  see  any  necessity  for  these 
domestic  animals  in  the  progi'ess  of  civilisation  in  these 
regions,  then  the  position  that  you  take  up  is  quite 
undei'standa})le  to  me.  You  are  not  pi'epai'ed  to 
destroy  game,  although  it  is  inci-iminated.  because  you 
do  not  think  that  domestic  animals  are  necessary  to 
the  progress  of  settlement  in  these  regions  ? — I  think 
it  is  not  necessary  to  introduce  domestic  animals  which 
are  subject  to  this  disease  into  areas  where  joii  can 
make  use  of  other  animals  for  traction,  meat,  and  milk. 

1916.  That  is  the  advice  you  give  us — to  abstain 
from  destroying  game  ? — Yes  ;  I  I'egard  game  as  of 
financial  value  to  the  country  in  which  it  occurs,  as  an 
asset. 

1917.  It  is  more  necessary  than  domestic  animals 
then  in  regard  to  the  progress  of  settlement — is  that 
your  opinion  ? — Only  in  these  areas. 

1918.  Am  I  to  undei'stand  that  if  it  was  a  question 
of  choice  between  the  destruction  of  the  game  and  the 
destruction  of  the  domestic  animals  you  wovdd  destroy 
the  domestic  animals  ? — No,  that  is  entirely  wrong.  I 
would  not  introduce  them  into  the  area  in  question. 
They  would  not  be  destroyed. 

1919.  You  say  that  you  wovdd  not  introduce  them? 
—Yes. 

1920.  That  is  the  same  thing,  is  it  not?— It  is  not 
destroying  them. 

1921.  Instead  of  destroying  the  game,  you  would 
allow  conditions  to  exist  which  would  prevent  the 
introduction  of  domestic  animals  at  all  ? — No.  not 
irecessarily,  if  yoti  destroy  the  fly. 

1922.  I  am  coming  to  the  destruction  of  the  fly. 
At  present  if  you  had  to  choose  between  the  destruc- 
tion of  game  and  the  impossibility  of  introducing 
domestic  animals,  v/ould  you  submit  to  the  imjjossibility 
of  introducing  domestic  animals  ?  —I  do  not  quite  follow 
you,  I  am  afraid.  I  say  that  I  think  that  it  is  impos- 
sible to  introduce  them  into  the  areas  now  and  it  is 
foolish  to  attempt  it  when  you  might  use  other  animals. 

1923.  You  do  not  mind  that  condition  I'emaining, 
if  to  remove  it  means  the  desti-uction  of  the  game  ? — 
What  I  mean  is  that  I  do  not  see  the  necessity  for  the 
destruction. 

1924.  We  want  to  understand  yoiu-  motives  so  that 
we  can  understand  what  actuates  you.  Now  with 
I'egard  to  flies  you  say  that  sometliing  ought  to  he 
done  to  prevent  the  existence  of  disease  and  that  that 
something  ought  to  be  the  destruction  of  the  flies  ? — 
Yes. 

1925.  How  would  you  proceed  to  destroy  the  fly  ? — 
I  cannot  give  any  definite  information  on  that  because 
we  have  not  the  data  required  for  the  purpose,  as  I 
have  explained.  I  think  the  first  step  to  be  taken  is  to 
eradicate  the  breeding  places  of  the  fly,  which  we  do  not 
yet  know,  and  that  iswhere  the  urgent  need  of  an  entomo- 
logical enquiry  comes  in.  What  we  do  know  is  that  m 
all  other  cases  of  dealing  with  injurious  insects  on  a 
large  scale,  that  method  is  invarial)ly  adopted. 
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1926.  Apart  from  the  question  of  the  value  of  the 
game,  do  you  think  its  destruction  would  annihilate  the 
disease  ? — Which  disease  ? 

1927.  Trypanosomiasis  in  man  and  animals. — I  do 
not  think  it  would  necessarily  eradicate  the  disease  in 
man. 

1928.  In  man  or  animals  I  will  say  then  ? — I  dis- 
criminate between  them.  Tou  mean  the  destruction  of 
game  only  ? 

1929.  Yes. — What  do  you  include  in  that ;  because 
the  hyasna  has  been  found  to  carry  it,  and  possibly 
various  other  animals,  including  the  .><maller  carnivora 
which  have  not  been  investigated,  may  likewise  do  so. 

1930.  Do  you  think  that  the  destruction  of  in- 
criminated animals  would  annihilate  the  disease  ? — I 
could  not  say.  I  do  not  think  that  the  destruction  of 
only  large  game  would  do  so. 

1931.  Do  you  think  that  the  destruction  of 
incriminated  animals  would  annihilate  the  disease  ? — 
Tes,  if  every  animal  was  destroyed,  certainly. 

1932.  As  I  gather  from  yom-  evidence,  you  are  not 
prejDared  to  agree  to  that,  although  you  know  that  that 
would  annihilate  the  disease  ? — No,  I  am  not  prepared 
to,  because  I  do  not  think  joi\  could  do  it. 

1933.  You  would  prefer  to  have  the  disease  and  the 
game  rather  than  be  without  both  of  these  things  ? — I 
do  not  think  that  joiw  alternative  is  possible  ;  that  is 
the  point. 

1934.  You  said  just  now  that  you  think  the 
destruction  of  all  incriminated  animals  would  annihilate 
the  disease  ? — I  also  said,  I  think,  that  you  could  not 
destroy  all  the  animals. 

1935.  I  am  putting  the  case  hypothetically.  If  you 
could  destroy  the  disease  by  annihilating  incriminated 
animals,  you  would  agree  then  ? — If  you  could,  yes,  but 
it  is  not  possible. 

1936.  Then  you  would  prefer  to  have  the  game  and 
the  disease  rather  than  be  without  these  things  ? — No, 
I  have  not  said  so  at  all. 

{Chairman)  {to  Dr.  ChapiAe.)  So  that  I  may  follow 
your  questions,  would  jow  tell  me  what  you  inchide  as 
incriminated  animals  ? 

1937.  (Dr.  Chappie.)  I  am  not  going  to  name  them, 
but  I  want  to  know  the  reasons  that  actuate  the 
"witness  in  giving  the  advice  that  he  does.  {To  the 
witness.)  Yon  admit  that  you  could  annihilate  the 
disease  if  you  could  destroy  the  incriminated  animals  ? 
— Yes,  if  you  could. 

1938.  But  at  the  same  time  you  say  that  the  game 
is  so  valuable  that  you  prefer  that  it  should  remain  ? — 
No;  I  beg  your  pardon,  I  have  not  said  that.  I  made 
that  statement  quite  apart  from  your  hypothetical  case 
— that  if  you  could  destroy  all  the  animals  you  could 
get  rid  of  the  disease.  I  admit  that  if  joxi  could 
destroy  all  the  animals  you  would  eradicate  the  disease, 
but  my  reply  is  that  I  think  you  cannot  destroy  all  the 
animals  ;  and  in  my  opinion  there  will  always  be  a  certain 
percentage  left  which  will  be  liable  to  carry  on  the 
disease,  and  therefore  the  destraction  will  not  have 
the  effect  that  you  assume.  And  there  are  dangers 
of  another  kind ;  for  instance,  you  cannot  make  the 
destruction  simultaneous  over  an  enoraious  area,  and 
you  have  the  danger  of  dissemination.  You  maybe 
di'iving  infected  game  or  fly  into  areas  which  they  did 
not  previously  occupy,  and  so  cause  serious  loss  and 
damage  there.  I  think  that  many  practical  difficulties 
arise  as  a  result  of  any  policy  of  general  game  desti-uc- 
tion  such  as  you  are  suggesting,  and  I  think  those 
difficulties  are  such  that  it  is  wiser  to  deal  with  the 
problem  on  other  lines. 

1939.  Do  you  think  that  in  the  hunting  of  rats  to 
exterminate  plague  you  have  the  same  thing,  and  that 
you  might  drive  them  to  other  parts  where  they  had 
not  previously  existed  ?  —  No,  it  is  not  the  same 
thing,  because  rats  live  under  very  different  conditions. 
The  conditions  are  not  comparable  on  any  groimd. 

1940.  Take  a  populous  locality  where  there  are 
domestic  animals  and  the  people  think  the  domestic 
animals  are  necessary  to  their  life  and  progress.  In 
youi-  opuiion,  would  it  be  a  wrong  thing  to  disturb  the 
incriminated  game  or  the  incriminated  fly  in  case  you 
drive  it  to  other  villages  ? — I  think  there  is  that 
danger. 


1941.  Would  you  apply  that  to  the  hunting  of 
incriminated  rats  which  spread  plague? — No,  not 
necessarily.  In  certain  areas  it  might  be  true,  but  the 
methods  of  poisoning  or  trapping  rats  are  not  apphcable 
to  game  as  a  general  rule.  If  you  harass  game  it 
scatters  over  the  country  as  rats  do  not  do.  The 
whole  method  would  have  to  be  different. 

1942.  If  you  allowed  the  villagers  to  hunt  the 
game,  would  it  disappear  ? — They  would  only  kill  a 
small  percentage. 

1943.  Would  the  rest  run  away  ? — Yes. 

1944.  Would  it  take  the  fly  with  it  ?— I  could  not 
say  ;  we  do  not  know. 

1945.  If  it  did  take  the  fly  with  it,  would  it  be  a 
good  thing  to  do  ? — No,  I  do  not  think  so ;  it  would 
merely  transfer  the  danger. 

1946.  If  the  relaxation  of  the  Game  Laws  enabled 
villagers  to  frighten  away  animals  which  become  shy 
when  they  are  hunted,  as  I  understand,  and  if  they 
took  the  flies  with  them,  v.'ould  you  think  it  unwise  to 
relax  the  Game  Laws  lest  the  animals  should  go  to 
other  populous  centres  and  carry  the  fly  with  them  ? — • 
That  is  a  danger  wliich  you  have  to  consider,  and, 
apart  from  that,  there  are  animals  which  I  do  not 
think  they  would  frighten  away,  and  animals  which  are 
likely  to  remain  a  source  of  infection  for  a  considerable 
time. 

1947.  Could  they  be  killed  ?— There  would  be  great 
difficulty  in  doing  it.  I  would  be  glad  to  have  a  recipe 
for  killing  some  of  them  now. 

1948.  What  animals  would  not  i-un  away,  but 
would  remain  to  be  killed  ? — They  would  not  remain  to 
be  killed.  The  fact  is  that  they  are  so  very  difficult 
to  get,  that  neither  commission  has  investigated  the 
blood  of  the  bush-pig,  for  instance,  which  is  qu.ite  a 
common  animal ;  but  it  is  most  difficult  to  get  hold  of. 

1949.  Is  it  already  incriminated  ? — They  have  not 
examined  one,  but  it  is  one  of  the  most  important 
animals  to  investigate,  and  the  fact  that  it  has  not  been 
investigated  is,  I  think,  a  ground  for  criticism. 

1950.  You  would  not  be  as  alarmed  at  the  existence 
of  an  animal  which  had  not  been  found  to  be  incrimi- 
nated as  you  would  at  the  existence  of  an  animal  that 
had  been  so  found  ? — It  has  not  been  examined,  but 
the  evidence  from  the  other  pig  points  strongly  to  the 
fact  that  it  would  be  is  incriminated. 

1951.  But  is  that  an  argument  against  the  killing 
of  incriminated  animals  ? — There  are  other  animals 
that  may  be  incriminated  that  are  difficult  to  eradicate  ; 
for  instance,  the  dtiiker  is  one  of  the  few  buck  that 
can  persist  and  flourish  in  close  proximity  to  man. 
About  Salisbury,  in  Rhodesia,  diiiker  were  more 
plentiful  on  the  commonage  round  the  town  than  in 
the  open  veld  far  from  any  cultivation.  They  ai-e  also 
particularly  fond  of  the  vicinity  of  Kafir  gardens. 

1952.  Is  that  incriminated  ? — Yes.  That  applies  to 
both  diseases. 

;  1953.  And  do  I  understand  that  it  cannot  be 
exterminated  or  diiven  off  ? — You  would  have  great 
difficulty  in  eliminating  it.  Then  the  baboon  is 
extremely  difficttlt  to  destroy.  You  could  eliminate  it 
from  a  limited  flat  area,  but  in  country  specially  suited 
to  it  there  is  the  greatest  difficulty  in  getting  rid  of  it. 
Other  animals  of  the  kind  that  I  am  referring  to  are 
jackals  and  hyaenas.  I  have  heard  them  come  right  up 
to  the  back  of  an  hotel  hi  Salisbury. 

1954.  If  yoii  could  eliminate  the  animals  that  were 
incriminated,  would  you  not  limit  the  amount  of  the 
disease  even  though  you  did  not  exterminate  the  animals 
you  have  mentioned  ? — That  is  exti-emely  dubious.  I 
thmk  that  if  the  fly's  food-su^pply  is  diminished  it  will 
concentrate  its  attack  on  the  animals  that  remain  and 
the  percentage  of  infection  may  be  just  as  high.  One 
cannot  tell,  of  course,  Imt  it  seems  to  me  that  if  you 
leave  infected  animals  in  even  limited  numbers,  and  the 
fly  persists,  the  risk  of  infection  is  very  much  the 
same. 

1955.  Do  you  think  then  that  there  is  hope  of 
reform  along  the  line  of  attacking  game  ? — It  is  a 
thing,  I  think,  that  should  be  adopted  as  a  last  resort. 
I  may  pu.t  it  genei'ally  in  this  wa.y ;  the  abolition  of  the 
game  means  the  reduction  of  the  food  supj)ly  of  the  fly 
but  not  necessarily  a  reduction  of  the  fly  itself ;  and  it 
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appears  to  me  that  if  yoii  reduce  the  food  stipply  of  the 
ily  you  increase  tlie  danger  to  man  of  being  bitten  by 
the  ily.  You  increase  the  possiliility  of  the  fly 
spreading  into  areas  which  it  has  not  hitherto  occupied. 
On  the  otlier  liand  I  thinlv  tliat  if  you  attempt  to  deal 
witli  the  problem  on  the  line  of  leaving  the  game  as  it 
is  and  reducing  the  number  of  the  flies,  the  risks  of 
attack  upon  man  and  upon  cattle  will  be  diminished, 
because  you  will  have  a  smaller  fly  pojnilation  to  feed 
and  you  will  have  the  same  number  of  wild  animals, 
and  I  certainly  think  it  a  saner  and  safer  method  of 
procedure  than  the  destruction  of  the  game.  I  admit 
tliat  it  is  possible  that  in  certain  areas  game  destruc- 
tion may  be  of  some  value  when  we  know  more  about 
the  habits  of  the  fly,  but  as  a  general  policy  I  thiuk  it 
an  error,  in  fact  I  am  convinced  of  that. 

1956.  You  would  aUow  in  the  meantime  destruction 
of  domestic  animals  to  go  on? — That  can  be  readily 
avoided. 

1957.  By  taking  the  animals  away  ? — Yes. 

1958.  Would  you  apply  the  same  argument  to  rats 
and  say  that  you  would  rmi  a  risk  in  exterminating 
the  rats  of  allowing  the  fleas  to  feed  on  the  himian 
subjects  ?  Would  that  be  a  pai-allel  case  ? — No,  l^ecause 
the  flea  that  caiTies  the  plague  is  essentially  a  rat  flea, 
and  is  only  occasionally  a  biter  of  liuman  beings.  It 
would  not  live  permanently  on  human  beings. 

■  1959.  Are  you  against  the  experiment  suggested  by 
other  witnesses  ? — What  experiment  do  you  refer  to  ? 

1960.  Of  fencing  in  a  certain  area  and  carrying  on 
experiments  there. — As  I  said  liefore,  I  cannot  express 
general  approval  or  disapproval  of  an  experiment  until 
I  know  what  it  is  intended  to  prove  and  the  precise 
methods  to  be  adopted.  I  might  sympathise  with  the 
object,  but  consider  that  the  methods  suggested  were 
entirely  wrong.  Until  I  knew  both  what  it  was  intended 
to  prove  and  what  the  methods  were,  1  could  not  express 
an  opinion. 

1961.  The  only  thing  to  be  done,  as  far  as  you  can 
see,  is  to  try  experiments  for  the  extermination  of  the 
fly  ? — I  think  that  is  the  first  step  certainly. 

1962.  You  quote  Major  Stevenson  Hamilton  as 
giving  an  account  of  the  existence  of  an  area  in  which 
Glossina  morsitans  is  abundant  in  the  absence  of  game  ? 
—Yes. 

1963.  In  what  season  were  those  observations 
made  ? — In  the  dry  season. 

1964.  Are  there  not  seasons  in  which  the  game  are 
very  difficult  to  see  ? — He  based  the  conclusions  of  his 
argument  on  the  ground  that  there  was  very  little 
water  in  the  area.  He  was  travelling  along  the  only 
rivers  for  many  miles  that  c(intained  water  permanently, 
and  if  game  were  present  that  is  just  the  kind  of 
cjuntry  in  which  one  wotild  expect  to  find  it.  He 
could  not  find  game  there,  and  he  could  not  find  even 
the  old  tracks,  which  every  hunter  knows  you  will  find 
in  the  dry  season,  of  game  whicli  had  been  present  in 
the  wet  season.  The  natives  told  him  that  they  had 
shot  out  all  the  big  game  long  ago,  and  he  had  no 
reason  to  doubt  their  statement  as  every  otlier  native 
had  a  gun.  but.  notwithstanding  that,  the  flies  were 
extremely  plentiful  and  very  annoying  to  his  caravan. 

1965.  Many  observers  have  said  that  game  can 
only  be  seen  at  certain  seasons  of  the  year,  though  it 
may  exist  in  large  numbers  ? — Yes  ;  it  would  ])e  more 
easy  to  see  in  the  dry  than  in  the  rainy  season,  and  he 
was  there  in  the  dry  season. 

1966.  You  are  satisfied  that  the  game  would  have 
been  seen  if  it  was  there  ? — Certainly. 

1967.  {Sir  William  Leishman.)  Do  you  advocate 
that  further  investigations  should  l^e  made  into  the 
bionomics  of  the  fly  ? — Yes. 

1968.  What  do  you  tliink  would  be  likelj^  to  prove  a 
profitable  line  of  investigation  ?  If  you  directed  such  a 
research  personally  what  line  would  you  take  I-' — I  think, 
in  the  first  instance,  the  hypothesis  that  has  been  put 
forward  by  Mr.  Fiske  Avants  dealing  with  above  all  things. 
Ta  Ice ,  for  instance .  ti'apping  experiments — they  have  been 
tried  in  German  East  Africa  and  ha.ve-provedmore  or  less 
unsuccessful,  and  I  think  Mr.  Fiske"s  hypothesis  would 
afford  an  explanation  of  why  they  were  unsuccessful.  I 
do  not  know  whethej-  the  members  of  this  Committee 
are  acquainted  with  the  position  as  to  the  migration 


hypothesis.  If  it  can  be  proved  to  be  true  it  will  make 
a  tremendoiis  advance  in  the  possibility  of  coping  with 
Glossina  morsitans.  If  a  sex  count  will  give  us  an  indi- 
cation of  specially  favourable  breeding  areas,  we  can 
mark  out  such  special  areas  for  attack.  I  think  that 
then  in  those  area.s  we  must  tackle  the  fly  in  the  first 
place.  When  you  have  located  breeding  areas,  I  would 
suggest  measures  of  trapping  the  fly.  Clea.ring  the 
bush  in  those  particular  areas  would  destroy  them  as 
breeding  areas.  I  would  also  suggest  the  trapping, 
if  possible,  of  pupse.  That  is  a  mere  hypothetical 
suggestion  which  I  might  offer.  It  arises  out  of  an 
observation  made  by  Mr.  Lloyd,  the  entomologist  to  the 
Rhodesia  Commission.  He  records  that  they  foimd 
the  pupa3  of  morsitans  associated  with  60  dift'ei'ent  trees 
— I  do  not  mean  diffei-ent  species  but  different  indi- 
vidual trees — and  in  every  one  of  the  cases  the  ti-ees 
were  abnormal,  that  is  to  say,  they  were  damaged  in 
some  way  or  diseased.  I  caimot  jthink  that  that  is 
a  mere  coincidence,  because  the  numbers  are  too  big 
for  that. 

1969.  Where  was  that  ?  —  In  Nortli  -  Eastern 
Rhodesia.  This  observation  suggests  that  there  is  some 
special  attraction  exercised  by  such  trees  over  tlie 
morsitans  when  it  is  ready  to  deposit  its  larvse.  I 
cannot  believe  that  a  morsitans  surveys  a  tree  and 
notices  whether  it  is  decayed  or  otherwise  suitable. 
From  observations  made  upon  the  habits  of  insects  in 
other  directions,  probably  the  explanation  is  that  there 
is  some  chemotropic  reaction,  possibly  arising  through 
vegetable  decay — some  chemical  siibstance  which  affects 
the  fly  and  stimulates  the  deposition  of  the  pup*. 
Now  if  that  is  true,  the  discovery  of  that  substance 
would  be  an  enormous  advance  in  the  practical  control 
of  the  deposition  of  the  pupae.  We  could  have  a 
practical  test  by  which  we  could  ascertain  what  were 
breeding  groimds,  and  we  could  create  artificial  bi-eeding 
grounds  which  could  be  controlled.  If  the  hypothesis 
is  ti'ue.  it  might  enable  us  to  make  a  very  marked 
diminution  in  the  fly  and  therefore  it  should  be  imme- 
diately investigated,  I  think. 

1970.  Would  you  suggest  a  jnethod  of  marking 
flies  in  order  to  measure  migration  .-^ — Yes.  that  is 
essential  for  the  elucidation  of  the  question. 

1971.  What  method  would  you  adopt  ? — I  do  not 
know  what  Mr.  Fiske  has  done  recently,  but  before 
he  was  engaged  by  the  Sleeping  Sickness  Commission 
he  discussed  the  matter  with  me  and  suggested  an 
extremely  ingenious  idea  which  had  occurred  to  him, 
which  would  mark  the  flies,  but  not  affect  their 
subsequent  fliglit.  because  that  is  the  weak  spot  in  all 
the  systems  which  have  Ijeen  tried  up  to  now.  Dr. 
Carpenter  cut  oft'  a  leg,  and  the  result,  as  he  himself 
said,  was  that  a  very  large  number  of  flies  never  flew 
away  at  all.  They  were  so  damaged  that  they  could 
not  have  migrated.  Mr.  Fiske's  suggestion  depends  on 
{\.  feature  of  the  development  of  the  flies  ;  the  fly  in 
the  jjupa  stage  is  encased  in  the  jDuparium.  and  that 
puiDarium  lias  a.  little  lid  at  the  top  of  it.  and  in  order 
to  escape  the  fly  blows  out  a  bladder  from  a  slit  in  its 
forehead  and  forces  the  cap  off.  and  it  forces  its  way 
through  the  superincumbent  earth  by  a  similar 
action.  Mr.  Fiske  suggested  collecting  a  number  of 
pupiE,  covering  them  with  a  substance  like  flour  mixed 
with  varic:)us  adhesive  colours,  so  that  the  flies  would 
draw  into  the  ptilinum  a  certain  amount  of  the  coloured 
substance.  In  that  way  yon  could  deal  with  an 
enormous  number  of  flies  with  a  minimum  of  labour, 
marking  them  with  a  certainty  which,  I  think,  iiol:)ody 
else  has  attained. 

1972.  Is  there  any  evidence  that  that  system  has 
been  adof>ted  in  connection  with  other  flies  ? — It  is  an 
original  idea  of  his  own,  and  I  never  heai'd  anybody 
else  suggest  it.  He  said  when  he  went  to  the  States 
that  he  would  have  experiments  made.  l>ut  I  liave  not 
heard  the  results. 

1973.  You  are  naturally  familial-  with  what  \h 
known  as  to  the  breeding  places  of  other  biting  flies 
which  occur  in  other  parts  of  the  world — what  is. 
known  about  the  breeding  places  of  Tabanidas  ? — Very 
little  has  been  known  up  to  now.  None  have  been 
found  in  Africa  south  of  the  Sudan  until  quite; 
recently.     Our   travelling  entomologist,  Mr.  Nea\'e, 
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has  now  bred  a  number,  including  Tabanus  and  Chrysops. 
He  thinks  that  he  has  some  larvse  which  will  prove  to  be 
Scematopota. 

1974.  We  have  a  lot  to  leam  ? — Tes ;  we  know 
very  little  indeed  about  it. 

1975.  Do  you  know  other  flies  which  show  the 
same  peculiarity  in  producing  their  young  as  Glossitia  > 
■ — I  think  that  the  only  ones  are  the  Hippohosca,  or 
forest  flies  as  they  are  known  in  this  coimtry. 

1976.  Do  they  produce  their  young  in  the  same 
way? — Yes,  as  pupae.  A  number  of  flies  produce 
more  or  less  yoimg  larvae,  but  very  few  deposit  fuU- 
^^rown  larvse  as  does  Glossinu  outside  those  I  have 
mentioned. 

1977.  {Chairman.)  What  sort  of  fly  is  the  Hippo- 
losca  ? — A  very  hard  flat  fly  which  runs  sideways. 

1978.  (Sir  William  Leishman.)  Is  there  any  other 
bitins  fly,  the  study  of  which  might  throw  light  on  the 
problem  of  Glossina ! — I  am  afraid  not.  The  life 
history  of  the  Hippobosca  is  very  diiferent  indeed,  and 
I  think  it  would  not  assist  us  at  all. 

1979.  Do  you  think  that  Glossina  feed  only  on 
blood  ? — I  am  inclined  to  believe  so. 

1980.  One  witness  said  that  he  thought  they  fed  on 
vegetable  matter  because  he  found  starch  grains  from 
bananas  on  dissection  ? — I  think  it  is  possible. 

1981.  Is  there  other  evidence  of  that  sort  ? — I  do 
not  think  so.  That  probably  has  been  produced  under 
abnormal  conditions. 

1982.  If  it  camiot  be  got  to  drink  water  in  the 
laboratory  do  you  think  it  would  do  it  in  nature  ? — 
They  have  been  seen  in  damp  places  with  the  proboscis 
inserted  in  the  damp  sand,  but  the  experiments  in 
the  laboratory  always  seem  to  prove  that  nothing  is 
absorbed. 

1988.  (Sir  Mackenzie  Chalmers.)  Your  principal 
work  is  to  collect  information  from  all  parts  of  the 
empire  bearing  on  entomology  generally  ? — Yes,  from 
all  parts  of  the  empire,  or  rather  the  world. 

1984.  How  far  has  the  distribution  of  the  tsetse-fly 
been  mapped  ? — To  a  very  limited  extent.  We  have 
very  few  really  thorough  maps  anywhere  in  the  sleep- 
ing sickness  areas ;  it  is  possiljle  there  may  be  such 
maps,  but  I  am  not  aware  of  their  existence  Extremely 
few  places  have  been  what  I  call  thoroughly  well  mapped, 
and  it  is  a  very  essential  point. 

1985.  Have  they  been  roughly  mapped  ? — Yes ;  we 
are  continually  publishing  maps  based  on  the  collec- 
tions of  om-  travelling  entomologists  and  others  ;  but 
they  just  follow  a  line  and  along  that  line  the 
mapping  is  fairly  good,  but  there  are  vast  spaces 
about  wliich  we  know  absolutely  nothing.  There 
is  only  one  province  that  I  am  aware  of  that  has 
lieen  thoroughly  well  mapped,  and  that  is  the  Illorin 
Province  in  Northern  Nigeria. 

1986.  That  is  a  very  small  area  ? — Yes,  it  is  a  very 
small  area,  but  it  has  been  thoroughly  well  done  by 
Dr.  McFie. 

1987.  Mr.  Austen  has  a  map,  has  he  not,  that  is  :it 
present  at  Ghent  ? — Yes. 

1988.  How  far  does  that  go? — The  areas  marked 
on  it  are  merely  approximate.  I  might  say  that  many 
of  them  are  based  on  very  inadequate  evidence. 

1989.  But  it  is  the  only  evidence  there  is  up  to 
date,  is  it  not  ? — Yes. 

1990.  So  that  we  do  not  know  v>'hat  are  the  fly 
areas  really  ? — We  have  a  rough  idea  of  the  fly  areas 
but  it  is  of  a  veiy  vagvie  and  general  kind.  In  order 
to  study  the  habits  of  the  insects  we  want  precise 
information  as  to  their  distribution  and  alterations  in  the 
distribution  above  all  things. 

1991.  You  mean  as  to  their  migration  ? — Yes. 

1992.  As  to  which  we  have  very  little  information 
at  present  except  in  certain  limited  areas  ? — With 
regard  to  Northern  Rhodesia,  I  have  a  very  excellent 
map  showing  the  recrudescence  of  the  fly  in  a  limited 
area,  subsequent  to  the  rinderpest. 

1093.  How  long  were  you  in  Rhodesia  j'ourself  ? — 
About  13  years. 

1994.  How  much  of  that  time  were  you  in  the  fly 
ai-ea? — Not  very  much.  In  1894  I  visited  the  Umfuli 
district,  and  I  passed  through  a  good  many  fly  belts 


there,  and  in  1895  I  was  residing  in  a  fly  area  for 
about  six  months  continuously. 

1995.  Have  you  been  bitten  yourself  ? — Frequently. 

1996.  With  no  evil  results  ?— No. 

1997.  Was  there  any  sleeping  sickness  ? — It  was 
not  recognised,  and  it  has  never  been  detected  since  in 
that  particular  area. 

1998.  Those  flies  were  probably  non-infective  flies 
so  far  as  human  beings  are  concerned  ? — With  regard 
to  what  ? 

1999.  Bhodesiense. — Yes,  but  not  as  regards  cattle. 

2000.  How  many  entomologists  are  now  working 
and  reporting  to  your  bureau  ? — The  official  entomolo- 
gists are  attached  to  the  Department  of  Agriculture, 
and  they  deal  purely  with  plant  pests  and  not  with 
matters  of  this  kind  as  a  general  rule. 

2001.  There  is  entomological  work  going  on.  is 
there  not,  under  the  Bureau  of  Entomology  ? — Mr. 
Neave  is  the  only  man  at  present  in  the  field,  and  he 
is  not  dealing  with  Glossina  at  all.  Our  West  African 
entomologist  is  at  home  on  leave. 

2002.  Then  no  work  is  being  done  on  the  lines  you 
suggest  ? — Not  at  the  present  moment.  Dr.  Carpenter 
is  in  Englaiid  at  present. 

2003.  There  is  Mr.  Fiske,  what  is  he  doing  ?~He 
has  just  arrived  in  Uganda. 

2004.  He  is  investigating  a  solitary  problem  out 
of  the  various  ones  that  have  to  be  dealt  with  ? — Ir.  is 
one  of  the  greatest  importance.  Mr.  i\nderson  in  British 
East  Africa  has  been  sent  down  to  collect  tsetse-flies  in 
a  certain  place,  but  he  is  not  doing  i-esearch  work  on 
tsetse-flies.  Dr.  Carpenter  and  Mr.  Fiske  are  the  only 
two  men  appointed  for  that  special  work. 

2005.  To  carry  out  as  far  as  possible  the  investiga- 
tions you  suggest  to  us,  how  many  men  should  Ije 
employed  ? — I  would  not  like  to  express  an  opinion  on 
that  matter.  It  seems  to  me  that  the  whole  question 
of  mapping  out  a  policy  of  that  kind  should  be  left  to 
a  man  who  has  had  practical  experience  in  the  destruc- 
tion of  insects  on  a  large  scale.  No  such  man  had 
ever  ion  'hed  the  Glossinu  problem  until  Mr.  Fiske  went 
out.  I  am  i-eady  to  leave  everything  in  his  hands. 
If  he  came  back  and  said  to  me  '•  It  is  no  use  tackling 
the  problem  along  the  lines  which  you  suggest.  "  I 
should  accept  his  verdict  at  once  without  hesitation, 
and  I  would  sooner  defer  any  definite  suggestions  until 
he  is  in  a  position  to  report  as  to  what  he  thinks. 

2006.  When  is  he  likely  to  make  any  report  ? — 1 
think  that  rests  with  the  Royal  Society.  I  think 
they  have  asked  him  to  report  as  soon  as  he  has  arrived 
at  any  conclusion. 

2007.  You  have  not  heard  fj-om  him  ? — I  have  had 
a  private  note  to  say  that  he  has  arrived,  and  that  he 
is  more  optimistic  than  when  he  started  as  to  being 
able  to  obtain  practical  results. 

2008.  But  there  is  no  time  mentioned  with  regard 
to  when  his  report  may  l>e  expected  ? — He  gave  me  no 
information  about  it. 

2009.  How  long  has  he  gone  out  for? — He  was 
engaged  for  a  year. 

2010.  Assuming  the  investigations  that  you  suggest 
could  be  carried  out,  is  it  possible  to  get  sufficiei)t 
trained  observers  to  carry  them  out? — I  do  not  think 
there  wovrld  be  miich  difiiculty  about  that.  The  diffi- 
culty is  to  get  a  man  to  organise,  and  I  think  we  have 
got  one  in  him.  I  think  that  to  get  men  to  work  under 
him  would  not  be  difficult.  We  have  plenty  of  good 
men  in  this  country. 

2011.  A  sufficient  supply  of  men  who  would  lie 
suitable  for  the  woi-k  ? — Yes,  I  should  say  so. 

2012.  Now  I  want  to  go  rather  more  into  detail 
with  regai-d  to  two  experiments  which  have  l)een  sug- 
gested to  us  ;  there  is  an  island,  as  I  understand, 
separated  from  other  portions  of  the  coast  where  you 
find  situtunga  harbouring  T.  gamhiense  I — Yes. 

2013.  There  are  no  other  antelopes  there.  If  the  situ- 
tunga were  exterminated  from  that  island  slumld  we  gain 
anything  ? — That  would  l>e  quite  a  useful  experiment 
to  see  whether  the  flies  retained  their  infectivity.  but 
the  whole  of  the  (observations  with  regard  to  the  infec- 
tivity of  the  fly  along  the  lake  shore- are  open  to  very 
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serious  criticism.     The  assumption  is  that  it  is  due 
only  to  antelopes. 

2014.  You  think  that  there  are  other  incriminated 
animals  to  be  considered  ? — Yes,  man  especially. 

2015.  Including  man  ? — Yes  ;  Captain  Fraser  and 
Dr.  Duke  mentioned  in  1911  the  surreptitious  visits  of 
natives  to  the  proclaimed  areas.  They  said  that  that 
would  account  for  the  continued  infectivity  of  the  fly 
after  the  area  had  lieen  closed  for  three  years. 

2016.  The  lly  drawing  poison  from  infected  man 
direct  ? — Yes  ;  all  the  men  were  supposed  to  he  removed, 
but  some  natives  had  come  back  surreptitiously. 

2017.  Were  those  natives  infected  or  non-infected 
— That  cannot  be  said ;  l)ut  the  assiimption  that  it  is 
necessarily  the  buck  that  kept  the  infection  going  is 
somewhat  invalidated  by  those  observations,  especially 
as  the  observers  themselves  say  that  such  visits  would 
lie  sufficient  to  account  for  the  continued  infectivity. 
Then  there  is  the  q\iestion  of  the  possilnlity  of 
the  fly  inheriting  the  organism,  which  has  not  yet  been 
conclusively  disproved. 

2018.  There  has  not  been  much  observation,  has 
there,  as  to  areas  in  which  you  find  fly  without  game  ? 
— I  have  brief  notes  about  four  or  five  other  cases  here, 
which  I  would  read  out  if  desired. 

2019.  I  would  like  to  know  more  about  that. — 
These  are  casual  observations.  They  ought  to  be  inves- 
tigated to  see  what  the  position  really  is.  This  is  from 
a  Colonial  Ofiice  Blue  Book  issued  just  lately.  The 
acting  Principal  Medical  Officer  in  Nyasaland  states  : — 
'•  Glossina  morsitaiis  has  increased  enormously,  not 
"  only  in  the  districts  where  game  has  recovered  from 
"  rinderpest,  hnt  also  in  those  where  game  is  i^rac- 
••  tically  non-existent,  and  where  10  years  ago  it  was 
••  plentiful."  That  is  a  very  definite  statement  with 
regard  to  inci'ease. 

2020.  That  area  has  not  Ijeeu  mapped  ovit  yet  ? — 
No ;  Dr.  Sander  in  German  Bast  Africa  says  in  a 
pamphlet  on  tsetses  in  1905  that  in  the  area  which  he 
specially  examined  between  Tanga  and  Kilimanjaro  he 
was  informed  by  both  Europe;ins  and  natives  alike  that 
though  the  game  had  diminished  to  an  extraordinary 
extent,  tsetses  had  yearly  increased  in  num]>ers,  and 
had  even  spread  into  localities  previously  free.  This 
they  attributed  to  the  cessation  of  annual  grass  tii-es, 
and  he  was  inclined  to  agree  with  them.  This  shows 
that  there  is  no  necessary  co-relation  l)etween  the  des- 
truction of  game  and  the  diminution  of  the  tsetse-fly. 

2021.  In  many  areas  in  Africa  you  find  game  but 
not  tsetse  ? — Yes. 

2022.  Is  work  being  done  with  regard  to  the  rest 
of  Nigeria  now  that  Illorin  is  finished  ? — Not  that 
I  know  of,  at  least  on  those  lines,  it  was  done  on  the 
individual  initiation  of  one  man,  Dr.  McFie,  and  he 
has  been  transferred  to  the  Medical  Research  Institute 
at  Lagos,  where  he  has  not  had  an  opportunity  of  carry- 
ing on  further  work  of  that  kind. 

2023.  Is  there  sleeping  sickness  in  West  Africa  ? — 
Yes ;  it  is  very  sporadic.  It  is  scattered  about  in 
various  places,  but  the  cases  are  few,  indicating, 
I  think,  the  existence  of  a  large  iramime  population 
with  the  occRsional  breaking  out  of  infection  in 
susceptibles.  It  is  very  similar  to  the  position  in 
Nyasaland  and  Northern  Rhodesia.  To  my  mind  the 
similarity  is  striking. 

2024.  In  Southern  Nigeria,  where  there  is  hardly 
any  game,  is  there  any  sleeping  sickness  P — Yes  ;  it 
has  been  found  atEket  in  the  Eastern  Province,  and  at 
least  in  one  or  two  other  places  in  the  Cross  River 
basin. 

2025.  Do  you  get  information  from  the  foreign 
bureaus  at  all  as  to  what  Belgium,  France,  and  Ger- 
many are  doing  against  sleeping  sickness  ? — That  is  all 
sent  to  Dr.  Bagshawe. 

2026.  Do  you  know  whether  any  experiments  have 
been  made  in  game  destruction  by  foreign  nations  ? — 
No,  I  cannot  say  that  T  know  of  any. 

2027.  Another  experiment  was  suggested  to  us 
with  regard  to  inorsitans.  The  Domira  Road  runnin'g 
up  to  the  lake  runs  through  20  miles  of  fly  country, 
and  it  has  been  suggested  that  five  miles  on  eacli  side 
of  that  road  shoidd  be  cleared  of  game  and  fenc?d, 
and  then  patrolled  to  keep  it  clear  of  game  ;  and  then, 


of  course,  as  the  end  of  that  experiment  I  supjDose  that 
men  and  cattle  would  pass  along  the  road  and  we 
should  see  the  I'esults ;  what  would  you  think  of  that  ? 
— I  should  have  thought  that  the  mere  clearing  would 
be  sufficient  without  any  fencing. 

2028.  Clearing  the  game  I  mean,  not  clearing  the 
scrub  ? — Oh,  I  see.  I  should  think  that  it  would  be 
cheaper  to  clear  the  scru)),  and  that  you  would  ol^tain 
the  same  result. 

2029.  Do  yoti  know  what  kind  of  scrulj  it  is  ? — No, 
hnt  I  should  think  'it  is  very  similar  to  the  hush  we 
get  in  Rhodesia.    I  may  be  mistaken. 

2030.  Is  that  easily  cleared  or  burned? — Yes.  It 
is  known  as  orchard  bush  in  Africa.  If  it  was  a  low- 
lying  area,  it  might  have  thick  rank  growth  ;  but  if  it  is 
anjrthing  like  the  Rhodesian  bush,  it  is  easily  cleared. 

2031.  Is  it  easy  and  inexpensive  to  ))urn  an  area 
on  each  side  of  a  road  ? — I  do  not  think  there  is  much 
difficulty  in  keeping  down  trees  ;  in  gi'ass  country  one 
of  the  difficulties  is  to  rehabilitate  them  when  once 
they  have  been  eliminated.  There  is  no  (luestion  that 
various  parts  of  Southern  Rhodesia  were  covered  with 
heavy  forests  at  one  time.  When  these  are  cut  down 
the  grass  comes  up  and  the  trees  are  kept  down  by  the 
annual  grass  fires. 

2032.  After  a  grass  fire  will  the  fly  exist  .P — There 
is  the  statement  by  Di'.  Sander  which  I  have  just 
lead.  I  should  think  it  extremely  improbable  that 
fly  would  be  found  immediately  after  a  grass  fire. 
Burning  the  grass  would  certainly  tend  to  keep  them 
down  very  much,  though  a  certain  number  would 
probably  escape. 

2033.  (Dr.  Chalmers  Mik-heU.)  You  have  a,  great 
deal  to  do  with  English  and  foi-eign  research  work  in 
the  way  of  following  it? — Yes. 

2034.  Now,  in  your  judgment,  with  regard  to  man 
there  are  two  different  sleeping  sicknesses.  Congo 
sleeping  sickness  and  the  other,  the  Nyasaland  sleeping 
sickness  ? — Yes. 

2035.  With  regard  to  Congo  sleeping  sickness, 
what  is  your  opinion  as  to  what  is  the  important 
reservoir  P  —  The  evidence  strongly  points  in  the 
difection  of  man  himself,  I  think. 

203G.  And  not  animals  ? — It  was  certainly  not  so 
in  Uganda. 

2037.  By  what  was  it  introduced  into  Uganda,  do 
you  think  P — I  should  think  it  extremely  probable 
that  it  was  introduced  by  natives  who  were  taken 
across  from  West  Africa,  possibly  l:>y  Stanley's  or  some 
such  expedition. 

2038.  With  regard  to  Congo  sleeping  sickness,  I 
gather  that  yoxi  think  the  best  means  of  attacking  it 
is  by  olitaining  further  knowledge  of  the  fly  ? — Yes, 
certainly.  In  Uganda  the  fly  is  much  more  restricted 
in  its  distribution. 

2039.  You  think  that  we  need  further  knowledge 
as  to  how  to  trap  the  fly  and  how  to  destroy  the 
breeding  places  ? — Yes. 

2040.  In  fact,  entomological  knowledge  ? — Yes. 

2041.  With  regard  to  Nyasaland  sleeping  sickness, 
I  gather  that  you  think  that  the  balance  of  the  foreign 
and  English  evidence  is  against  hrucei  and  rliodesieiis" 
being  identical  ? — What  do  you  mean  by  English 
evidence  ? 

2042.  The  balance  of  the  scientific  evidence  I  will 
say. — There  are  certainly  more  comi^etent  obsei-vers 
who  have  expressed  a  doubt  about  their  being  the 
same  than  there  are  observers  who  have  thought  they 
ai-e  the  same,  taking  local  investigators. 

2043.  You  think  that  i-atlier  more  ai-e  doubtful 
al)out  their  identity  ? — Yes.  I  am  not  aware  that  any 
continental  ol;>sei'ver  who  has  done  work  in  the  field 
has  expressed  agreement  with  Dr.  Yorke  and  Sir 
David  Bruce  as  to  the  identity  of  the  two  forms,  but 
I  may  be  mistaken. 

2044.  Now,  you  think  with  regard  to  Nyasaland 
sleeping  sickness  that  entomological  experiment  is 
specially  necessary  ? — Certainly. 

2045.  You  were  talking  a  few  minutes  ago  aljout 
dead  trees  in  relation  to  the  fly  breeding  there  — Not 
dead  trees,  but  damaged  trees. 
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2046.  Tes,  I  beg  your  pardon.  You  suggested 
that  it  was  probably  chemotropism  that  was  the 
attraction  ? — Tes. 

2047.  Do  you  mean  by  that  some  odour,  some  scent  ? 
— Yes.  An  experiment  has  been  made  by  Mr.  Howlett 
in  India.  He  extracted  a  substance  known  as  scatol 
from  excrement,  and  by  placing  a  few  drops  of  that  on 
a  rag  he  induced  various  dvmg-feeding  flies  to  deposit 
eggs  on  that  rag.  The  question  of  what  the  material 
was  or  what  it  looked  like  did  not  seem  to  influence 
the  fly  in  the  least.  It  was  a  response  to  the  odour 
of  the  essential  substance  that  caused  it  to  lay  its  eggs. 

2048.  With  regard  to  chemotropism,  we  have  very 
little  knowledge  as  far  as  flies  are  concerned  ? — Very 
little.    It  requires  to  be  investigated. 

2049.  Would  you  expect  there  to  be  other  stimuli 
of  some  kind — temperature,  for  instance  ?  Would  they 
be  affected  by  the  temperature  of  the  body  ? — That  is 
possible,  hut  I  do  not  think  it  is  probable. 

2050.  Do  we  know  anything  about  it  ? — No,  we  do 
not  know  anything  about  it. 

2051.  We  have  been  told  several  times  that  certain 
flies  seem  to  prefer  human  bodies,  and  other  flies  the 
antelope,  and  so  forth ;  in  other  words,  that  they 
exercise  choice.  Do  you  think  that  there  is  an 
imknown  chemotropism  or  physical  stimulus  of  some 
kind  ? — Do  you  mean  species  of  flies  when  you  say 
"  certain  flies  "  ? 

2052.  I  think  it  is  species,  hut  that  does  not  matter 
for  this  purpose. — I  should  be  inclined  to  explain  it 
on  those  lines. 

2053.  So  that  when  we  talk  of  the  choice  or 
preferential  habits  of  a  fly  it  is  from  ignorance  ? — I 
should  say  so. 

2054.  If  we  knew  a  great  deal  more  about  the  fly 
do  you  think  we  could  provide  the  proper  stimuli  or 
Dody  to  which  it  would  be  inevitably  attracted  ? — That 
is  quite  a  feasible  proposition  and  it  is  worth  investi 
gating,  I  think. 

2055.  I  want  to  know  how  far  your  demand  for 
further  entomological  knowledge  goes. — In  that  direc- 
tion it  is  unnecessary,  I  think,  to  go  beyond  the 
investigation  of  the  factoi-s  that  control  the  deposition 
of  larvae.  There  is  another  factor  about  which  we  at 
present  know  nothing  and  which  miist  have  been  observed 
by  every  man  who  has  been  through  a  fly  belt.  In 
passing  through  such  a  belt  the  flies  will  accompany  you, 
and  there  may  be  a  hundi'ed  or  so  round  your  can'iers  ; 
then  as  you  proceed  they  become  fewer  and  fewer  and 
at  last  disappear,  having  all  returned  to  their  original 
belt.  Now,  no  real  attempt  has  been  made  to  ascer- 
tain what  the  factor  is  that  compels  them  to  return 
to  those  limited  places,  and  I  think  that  the  discovery 
of  that  factor  might  be  the  ke;y  to  the  sohition  of  the 
whole  problem. 

2056.  Is  there  evidence  to  suggest  that  rapidly 
moving  objects  will  attract  flies  more  than  other 
objects  ? — The  evidence  is  very  strong  that  they 
temporarily  attract  them.    I  cannot  doubt  it. 

2057.  Would  you  not  rather  expect  to  find  flies 
follovidng  big  game,  because  they  were  large  and 
ra]iidly  moving  things  ? —  No  doubt  they  do  follow  for 
a  certain  period.  It  does  not  necessarily  mean  that 
they  will  follow  the  big  gam  8  wherever  they  go.  They 
will  probably  follow  for  a  certain  distance  and  return 
again.  I  caimot  speak  about  that  for  certain  as  I  can 
with  regai-d  to  man.  They  follow  man  for  a  certain 
distance  from  their  belts  and  return  again. 

2058.  Like  gulls  flying  behind  a  ship  ? — Yes. 

2059.  You  think  that  probably  these  flies  are  to  a 
large  extent  anchored  to  some  particular  locality  by 
some  unknown  factor  ? — We  know  fairly  certainly  that 
that  is  so  in  some  instances,  but  we  want  to  know  more 
about  it.  In  other  cases  it  is  little  more  than  a  legiti- 
mate assumption  at  present. 

2060.  You  propose  that  people  should  he  sent  to 
work  out  those  special  problems  for  us  ? — Yes,  before 
any  other  expei-iment  is  made.  I  think  that  the  true 
interpretation  of  the  results  will  be  conditioned  to  a 
great  extent  by  om-  knowledge  of  the  habits  of  the  fly. 

2061.  You  would  not  necessarily  send  out  a 
systematic  naturalist  ? — Certainly  not. 


2062.  What  training  should  a  ma,n  have  before  he 
was  sent  out  ? — I  would  sooner  have  men  who  have 
had  actual  experience  in  dealing  with  the  destruction 
of  insects  on  a  large  scale. 

2063.  Where  has  such  experience  been  gained — in 
India  ? — There  are  men  there  who  have  done  work  of 
that  kind,  and  in  various  of  our  colonies,  as  well  as  in 
America,  especially  in  America.  It  has  been  done  to  a 
much  greater  extent  there  than  anywhere  else. 

2064.  I  gather  that  you.  think  that  one  leader  in 
such  work,  with  an  adequate  staff  of  young  assistants, 
probably  with  the  addition  of  trained  natives,  Vv^ould  be 
a  good  plan  ? — Certainly,  a  very  good  plan. 

2065.  Have  you  any  idea,  roughly,  what  the  cost  of 
a  really  first-rate  man  would  be  ?  What  soi't  of  salary 
would  tempt  him  ? — It  is  very  diffictilt  to  say.  A  good 
deal  depends  on  the  individuality  of  the  man. 

2066.  These  men  have  unfortunately  a  market  value. 
Would  you  say,  for  instance,  1,000Z.  a  year? — You 
would  get  quite  a  good  man  for  that. 

2067.  Do  you  think  that  one  could  be  obtained  for 
less  than  that  ? — I  think,  certainly,  for  700Z.  or  800Z.  a 
year. 

2068.  And  with  regard  to  the  other  men,  I  take  it 
those  would  be  young  men  who  had  been  trained  at 
one  of  the  entomological  centres  at  Oxford,  Cambridge, 
or  London  ? — That  is  desirable,  certainly. 

2069.  You  would  expect  to  get  those  for  what — 
300Z.  or  400/.  a  year  ? — Yes,  but  you  must  remember 
that  so  far  as  Nyasaland  is  concerned  it  will  be  a  matter 
of  some  risk.  The  men  have  to  live  in  the  fly  disti'ict. 
It  is  not  a  question  of  living  outside.  They  have  to 
live  on  the  spot  and  take  the  chances,  if  they  are  really 
to  solve  the  problem. 

2070.  That  would  mean  longer  holiday  and  more 
j)ay  ? — Yes. 

2071.  Then  for  one  leader  with  three  or  four  or 
five  assista,nts  and  a  few  native  boys,  we  may  say 
roughly  2,000Z.  a  year  ? — Yes.  At  all  events,  you  could 
make  a  good  start  for  that. 

2072.  Would  you  suggest  any  particular  locality  ? 
They  would  not  have  a  roving  inquiry  all  over 
Nyasaland,  but  would  be  planted  down  in  some  par- 
ticular place,  I  should  think? — That  I  should  leave 
entirely  to  the  leader.  Nyasaland  obviously  suggests 
itself,  or  Northern  Rhodesia,  as  being  the  place  where 
the  problem  is  most  pressing. 

2073.  If  we  had  the  money  to  send  out  an  expe- 
dition to-morrow,  so  to  speak,  do  we  know  enough  now 
to  start  ? — I  should  put  it  the  other  way.  We  know  so 
little  that  it  is  desirable  to  start  at  once. 

2074.  We  know  where  to  go  to  look  for  what  we 
want  to  deal  with  ? — Yes. 

2075.  So  that  no  time  would  be  wasted,  as  it  often 
is  at  the  beginning  of  an  investigation,  in  looking 
about  ? — No. 

2076.  We  know  where  to  find  the  problem  which 
faces  us  ? — Yes. 

2077.  (Mr.  Rothschild.)  I  have  some  other  questions 
to  ask  you  later,  but  there  are  two  or  three  things  that 
tave  arisen  out  of  your  answers  to  previous  questions 
which  I  will  ask  you  about  at  once.  First  of  all  jon 
were  saying  that  the  maps  were  very  faulty.  These 
are  maps  which  have  been  supplied  to  the  present 
Committee  (handing  maps  to  the  witness).  Axe  those 
what  you  refer  to,  or  have  not  you  seen  those  ? — These 
are  very  much  out  of  date  now  ;  that  is  one  of  the 
troubles.  They  are  diagrammatic  ra  ther  than  specifically 
accurate.  For  instance,  one  of  these  patches  here  may 
have  been  based  on  the  capture  of  only  haK-a-dozen 
flies,  and  where  you  have  a  few  green  dots  over  there 
the  actual  facts  may  be  that  the  whole  area  is  covered 
with  fly.  The  maps  give  the  barest  indication  of  where 
fly  were  known  at  that  time,  but-  they  are  practically 
valueless,  for  example,  for  supplying  exact  information 
as  to  the  movement  of  fly  within  a  particular  area. 

2078.  Another  question  arismg  out  of  your  evidence 
is  rather  more  imjiortant,  I  think.  You  said  that  you 
certainly  think  there  is  a  stimulus  from  a  damaged 
tree,  or  something  of  the  sort,  which  induces  the  fly  to 
deposit  its  pupae  in  that  locality  ? — Yes. 

2079.  Now  to  take  an  analogous  case,  the  vai-ious 
species  of  meat  flies  which  deposit  larvae  or  eggs  in 
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decaying  animal  matter.  These  flies  are  always  found 
in  enormous  numbers  on  the  South  African  plant 
stapelia,  on  the  rafflesia,  and  on  numerous  Malayan 
orchids,  which  have  a  scent  like  decaying  tish  or  animal 
matter.  They  deposit  eggs  or  lai-vse  on  the  flowers, 
and  consequently  they  perish  ? — Yes. 

2080.  Do  you  not  think  a  proper  line  of  investiga- 
tion would  be  to  try  the  flies  with  some  plant  or  some 
animal  odour  which  was  similar  to  that  of  these 
injured  trees  which  would  attract  the  flies  in  large 
numbers,  and  so  make  them  deposit  their  pupas  where 
you  could  lay  hands  on  them  ? — That  is  precisely  what 
I  do  suggest,  and  I  think  it  would  be  very  simple^  to 
experiment  on  material  taken  from  trees  in  which 
pupse  have  been  found.  It  is  possible  that  chemical 
analysis  would  very  quickly  reveal  the  actual  chemical 
constituents  responsible  for  the  stimulus. 

2081.  That  is  what  I  thought.  Now  to  come  to 
the  other  points  which  I  wanted  to  ask  you  about ; 
first  of  all  there  is  the  question  in  Nyasaland,  and 
various  parts  of  Rhodesia,  of  the  human  reservoir. 
We  have  been  told  by  previ(3us  witnesses  two  facts. 
One  is  that  the  disease  takes  such  a  very  rapid  course 
that  the  human  element  is  negligible.  The  other  was 
told  us  in  answer  to  a  question  of  mine  following  on 
that  statement  of  Dr.  Yorke's  that  he  had  fotmd  a 
l)oy  tolerant  of  the  trypanosome  among  his  laljoratory 
boys.  I  put  the  question  to  the  witness  :  "  If  you  ex- 
"  amined  the  blood  of  a  large  number  of  natives,  might 
"  net  numerous  instances  be  found  of  this  tolerance  ?  " 
I  asked  him  whether  such  examinations  had  been 
made  on  a  large  scale.  His  answer  was,  to  me  very 
astonishing,  that  although  no  examinations  had  Ijeen 
made  for  that  purpose  since  that  discovery,  the 
very  fact  that  the  blood  of  an  enormous  number 
of  natives  had  been  examined  to  find  the  few  cases  of 
sleeping  sickness  that  had  been  found  answered  the 
same  purpose.  But  as  the  number  of  trypanosomes 
in  the  Ijlood  varies  at  different  times,  do  you  think 
that  that  is  a  sufiicient  answer  to  the  question  ? — I 
should  say  not.  I  consider  that  results  obtained  in 
that  way  are  not  necessarily  any  evidence  against  the 
possible  existence  of  a  considerable  amount  of  tolerance 
on  the  part  of  the  natives.  I  understand  that  no 
sub-inoculations  were  made,  but  that  it  was  merely 
a  question  of  blood  examination.  As  regards  the 
rapidity  of  the  disease.  I  might  draw  attention  to 
the  fact  that  Dr.  Meredith  Sanderson  mentioned  in 
a  recent  paper  before  the  Society  of  Tropical  Medicine 
three  cases  in  Nyasaland  that  came  under  his  observa- 
tion, where  they  apparently  recovered  after  15,  13,  and 
7  months,  and  he  mentioned  as  the  first  case  that  of  a 
native  (in  1908)  who  is  still  alive  and  apparently  re- 
covered. I  state  that  on  his  authority  ;  I  do  not  know 
it  myself. 

2082.  You  say  that  you  consider  these  statements 
inconclusive  from  the  point  of  view  of  the  human 
reservoir.  l)ecause  there  is,  at  all  events,  no  statement 
in  i^rint  that  after  the  discovery  of  the  tolerant  native 
inoculations  were  made  into  animals  of  the  trypano- 
somes in  his  blood  ? — Yes. 

2083.  Now  with  regard  to  the  hereditary  trans- 
mission of  infectivity  in  the  fly  itself,  we  have  been 
told  that  laboratory -bred  flies  have  been  fed  on  clean 
non-infecte'd  animals  for  periods  exceeding  in  length 
the  time  which  seems  to  elapse  in  the  case  of  wild-bred 
flies  biting  infected  animals,  and  which  is  neces- 
sary for  the  flies  themselves  to  become  infected.  Now 
is  it  not  a  fact  that  that  is  not  a  sufficient  argument, 
because  in  the  first  place  the  parent  fly,  from  which  the 
laboratory-bred  flies  were  obtained,  had  not  been 
definitely  proved  to  be  an  infected  fly  ? — Those  experi- 
ments are  really  valueless  from  a  scientific  point  of 
view.  May  I  refer  to  one  particular  case  that  has 
been  recently  put  forward  ?  At  the  very  time  when  it 
had  been  shown  that  it  took  10,000  flies  to  produce  a 
single  infection,  an  experiment  was  put  on  record, 
as  evidence  of  the  non-inheritance  of  the  trypanosome, 
in  which  583  flies  were  bred  and  none  of  them  was 
found  infected.  When  from  the  very  area  from  which 
those  pupffi  were  taken,  experiments  on  animals  show 
that  10,000  flies  were  needed  to  produce  a  single  infec- 
tion, it  seems  absurd  to  suppose  that  you  would  get  any 


infectivity  in  only  583  flies  of  unknown  parentage,  so 
that  experiment  is  absolutely  valueless. 

2084.  Am  I  right  in  sui^posing  that  the  only  way 
of  testing  this  infectivity  would  be  to  take  a  large 
numl>er  of  laboratory-l;)i-ed  flies,  whidi  had  been  fed 
on  infected  animals,  and  which  after  the  lapse  of  30  or 
35  days  were  made  to  bite  clean  animals  ?  Suppose  that 
you  took  those  flies  which  were  proved  to  have  infected 
the  clean  animals  which  they  lodged  f)n  and  proceeded 
to  take  their  pupns,  and  bred  from  them,  and  kept  those 
flies  for  the  necessary  length  of  time,  and  then  exjDeri- 
mented  both  on  animals  and  through  dissection  of  the 
fly  P — That  is  the  only  way  to  arrive  at  a  solution. 

2085.  Am  I  right  in  saying  that  that  has  never 
been  done  ? — So  far  as  I  am  aware,  it  has  never  been 
attempted. 

2086.  (Dr.  Martin.)  I  quite  understand  your  advo- 
cacy of  the  urgency  of  furtliei'  investigations  into  the 
bionomics  of  tsetse-flies,  and  of  course  I  symjiafchise 
with  it,  but  I  want  to  put  this  to  you  :  supposing  that 
it  is  decided  to  perform  an  experiment  of  the  character 
generally  outlined  by  Sir  David  Bruce,  with  which  you 

are  familiar,  I  l:)elieve,  ? — I  have  never  heard  the 

details. 

2087.  But  you  have  a  general  idea.  I  take  it  ? — I  do 
not  know  what  the  conditions  of  the  experiment  are. 

2088.  The  general  idea  of  the  experiment  was  to 
enclose  a  certain  area  and  to  remove  the  game  as  far 
as  possible  from  that  area. — But  what  is  it  supposed 
to  prov  e  in  that  way  2 

2089.  Never  mind.  I  will  not  go  into  what  it  is 
supposed  to  prove.  If  I  had  to  carry  such  an  experi- 
ment out,  and  I  asked  you  as  an  entomologist,  from 
your  present  knowledge  of  morsitans^.  what  precautions 
you  would  advise  me  to  take  in  order  to  minimise  as 
much  as  possible  the  immigration  of  flies  from  (lutside 
into  that  area,  what  would  you  say  ? — I  do  not  see 
that  you  coi^ld  take  any  precautions  whatever  to 
prevent  it. 

2090.  No  precautions  that  you  can  conceive  would 
be  likely  to  succeed,  is  that  what  you  mean? — Yes; 
it  is  generally  assumed,  and  I  fancy  that  it  was 
suggested  l)y  Sir  David  Brure.that  you  wiiuld  suiTound 
the  area  by  a  clear  belt,  but  until  we  know  whether 
inorsitans  is  capable  of  crossing  a  clear  belt  of  10  or 
20  miles,  I  could  not  say  whether  the  area  wt)uld  be 
safe  from  immigration  or  emigration  for  that  matter. 
I  think  yon  have  to  find  out  the  migratory  capacity  of 
the  fly  first,  before  you  make  any  such  experiment. 
Otherwise  you  cannot  decide  what  has  happened. 

2091.  But  in  my  case  I  have  to  do  the  experiment. 
You  cannot  give  me  any  useful  information,  I  under- 
stand, at  the  present  moment? — All  I  could  suggest 
is  the  marking  of  the  flies  in  the  area,  because  unless 
you  can  do  that  how  can  you  t-heck  whether  flics  have 
come  in  or  flies  have  gone  out  ? 

(Dr.  Martin.)  I  am  afraid  I  cannot  rea'ard  that  a.s 
useful 

2092.  (Sir  Steicart  Stochnaii.)  I  think  you  said,  or 
indicated  at  least,  that  the  authorities  responsible  for 
settlement  of  a  country  should  n^jt  send  settlers  to  a 
country  where  there  is  fly  ? — I  think  it  is  an  inadvisal)le 
thing  to  do,  certainly. 

2093.  But  joxi  can  imiigine  that  it  would  be 
necessary  to  do  it  sometimes  ? — Well,  possibly ;  but  I 
do  not  know  of  any  area  in  South  Africa  where  )t 
appears  to  be  pai'ticularly  necessary. 

2094.  I  put  to  you  a  mere  experiment.  An  experi- 
ment might  possibly  put  you  in  a  position  to  advise 
whether  clearing  out  the  game  as  has  been  suggested, 
would  or  would  not  make  the  place  habitable  for 
farming  ? — Yes. 

2095.  Would  that  not  Ije  rather  a  good  tiling  to  be 
able  to  advise  ?  It  is  a  question,  as  I  daresay  you  know, 
that  is  always  cropping  uj). — The  experiment  is  of 
little  value  unless  you  can  apply  it  in  practice.  The 
question  is  whether  the  conditions  in  your  exijeviment 
are  going  to  be  such  as  you  will  get  when  you  put  the 
idea  into  practice. 

209fi.  What  do  you  think  of  it  ? — You  might  clear 
an  area  and  have  adjoining  areas  still  containing  game 
and  fly.  If  yoii  removed  the  bulk  of  the  big  game 
from  the  area   ;ind  still  retained  the  l;)ush-pig  and 
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baboon  and  so  on  and  then  introduced  large  numbers 
of  cattle,  I  think  it  would  be  an  exti-emely  dangerous 
experiment,  because  the  fly  might  drift  back  again  and 
live  on  the  cattle.  Tou  have  also  other  animals  of 
the  type  of  the  bush-pig  and  baboon  and  they  might 
still  carry  infection  to  cattle. 

2097.  Part  of  the  exj)eriment,  however,  would  be  to 
see  whether  the  area  was  clean  or  not  ? — You  would 
put  the  cattle  in  and  risk  them  ? 

2098.  Yes ;  that  is  how  it  has  struck  me. — I  think 
it  an  inadvisable  experiment,  because  it  is  practically 
tantamount  to  throwing  away  your  cattle. 

2099.  That  depends  on  the  number,  of  course  ? — 
Yes. 

2100.  In  reply  to  the  Chairman  you  suggested 
that  natives  did  not  suffer  ftarticularly  from  rhodesiense 
because  they  had  become  immune  owing  to  living  in 
contact  with  the  disease  for  generations  ? — That  is  a 
hypothesis. 

2101.  Another  view  which  has  been  put  before  the 
Committee  is  that  this  particular  trypanosome  was 
only  beginning  to  live  in  man  and  was  finding  some 
difficulty  in  doing  it.  Is  that  an  impossible  view  in 
your  opinion  ? — I  think  the  results  obtained  from  the 
men  into  whom  it  has  gained  entrance,  flatly  con= 
tradict  that.  It  thrives  considerably,  to  the  detriment 
of  man. 

2102.  Now  with  regard  to  domesticating  wild 
animals,  you  include  with  the  eland  the  zebra  and  the 
elephant  ? — Yes,  and  the  buffalo. 

2103.  Up  to  date  has  it  been  tried  and  has  it  been 
a  success  ? — I  do  not  know  that  the  eland  has  yet  been 
domesticated,  except  an  occasional  few. 

2104.  Yes,  that  is  what  I  mean  ? — I  have  on  one  or 
two  occasions  seen  one  working  in  a  span  of  cattle. 

2105.  The  attempts  that  have  been  made  to 
domesticate  the  zebra  have  been  rather  a  failm'e,  have 
they  not? — Yes.  I  did  not  suggest  the  zebra  but  the 
eland,  elephant,  and  buffalo. 

2106.  The  zebra  seems  a  useful  animal  ? — Perhaps, 
but  if  it  cannot  be  domesticated  it  is  not  much  use, 

2107.  Has  the  domestication  of  wild  animals  had 
a  fair  trial  ? — No,  I  do  not  think  it  has.  Where  it  has 
been  tried  it  has  l)eeu  thoroughly  successful.  The 
Belgian  Government  had  35  trained  young  elej^hants 
working  on  their  station  at  the  end  of  1910. 

2108.  They  have  domesticated  buffaloes  ni  India, 
and  have  domesticated  elephants.  Can  you  tell  us 
why  they  have  never  been  successful  in  Africa  to  the 
same  extent  ? — Because  they  have  never  tried. 

2109.  You  really  believe  that  they  have  never 
fairly  tried  it  ? — I  am  qiiite  sure  of  it.  I  am  not 
talking  of  the  zeln'a.    The  zebra  has  been  tried. 

2110.  {Mr.  Ansten.)  Do  you  know  of  any  published 
statements  by  a  reputable  investigator  which  tend  to 
show  that  the  antelope  in  Uganda  appear  to  be  ac- 
quiring immunity  towards  Trypanosoma  (jambiense  I 
— Yes.  I  think  that  Dr.  Duke's  recent  observations 
ptiblished  in  the  reports  of  the  Sleeping  Sickness  Com- 
mission show  that  very  clearly.  There  were  live  biick 
which  were  inoculated  with  gamhiense  in  1910,  and 
which  by  the  middle  of  1912  had  entirely  got  rid  of 
the  trypanosome.  He  endeavoiu-ed  to  re-infect  them, 
and,  in  two  cases,  he  was  f^ntirely  unaJjle  to  do  it.  In 
the  remaining  three  he  produced  tempoiury  infection, 
lasting  for  only  two  months  or  so,  indicating  to  my 
mind  that  those  animals  were  not  likely  to  prove  a 
pennanent  reservoir.  There  is  coiToboiative  evidence 
in  the  obseiwations  made  on  the  infectivity  of  flies 
along  the  viuinhabited  lake  shore,  that  there  has  been 
a.  steady  progressive  diminution  until  the  last  count, 
which  was  a  little  higher  than  the  one  before.  I  have 
the  figures  here,  and  I  find  that  Mr.  Duke  has  made 
a  small  slip  in  his  calculations.  The  first  percentage 
of  infectivity  from  November  1908  to  September  1909, 
was  •  115.  Another  count  was  made  between  Novem- 
ber 1909  and  Jtme  1910,  by  which  time  the  percen- 
tage had  been  reduced  to  '037,  or  about  oue-third. 
Another  count  was  made  between  August  1910  and 
March  1911.  The  percentage  then  was  '009,  or 
one-fourth  of  the  previous  one.  From  April  1911  to 
December  1911  the  count  was  Oli-  jjer  cent. ;  that  is 
to  say.  aboi^t  5(.>  per  cent,  higher  than  the  previous 


one,  but  very  much  below  the  two  earlier  ones.  The 
two  things  together  point  very  strongly  to  the  view 
that  antelope  are  not  Hkely  to  prove  permanent  i-eser- 
voirs  of  gamhiense  and  Uganda  sleeping  sickness ;  at 
least,  that  is  my  interpretation. 

2111.  It  is,  I  think,  generally  admitted  that  sleeping 
sickness  has  been  introduced  into  Uganda  l  iy  man,  but 
it  is  contended  that  the  antelope  are  now  keeping  alive 
the  infection  by  acting  as  reservoirs.  I  think  from 
what  you  have  just  said  you  consider  the  facts  are 
diametrically  opposed  to  that  ? — With  the  exception  of 
two  buck  and  one  monkey  on  Damba  Island,  not  a 
single  wild  animal  has  heen  fomid  having  gambiciise 
in  its  blood,  either  by  direct  blood  examination  or  by 
sub-inoculation  by  either  the  Uganda  Commission  or  by 
investigators  in  German  East  A.frica,  so  that  there  is  a 
very  large  body  of  hostile  evidence. 

2112.  We  are  told  from  time  to  time  that  it  is 
impossible  to  attack  the  fly  with  any  hope  of  success, 
but  I  take  it  from  answei-s  you  have  given  to  previous 
questions  that  you  do  not  admit  that  ? — I  certainly 
wotild  not  admit  it. 

2113.  If  investigations  such  as  you  have  outlined 
in  your  replies  to  Dr.  Chalmers  Mitchell  should  be 
undertaken,  do  you  think  it  advisaljle  to  have  such 
investigations  in  as  many  different  fly  areas  as  possible  ; 
I  mean  in  as  many  difl'erent  paits  of  Africa  as  possible 
so  as  to  eliminate  possible  fallacies  arising  from  local 
conditions  ? — Apart  from  the  sort  of  central  investiga- 
tion I  think  it  might  possibly  be  feasible  to  second  in 
various  colonies  medical  officers  who  have  Ijeen  specially 
trained  in  the  direction  of  entomological  investigations 
to  can-y  on  work  which  could  Ije  co-ordinated  with  the 
woi-k  of  the  central  body  of  workers.  I  think  it  very 
desirable  that  the  investigation  should  cover  as  wide  an 
area  as  possible. 

2114.  The  marking  of  flies  would  be  a  highly 
important  thing  and  must  be  done  in  a  lasting  manner. 
Do  you  know  what  was  actually  done  in  this  direction 
in  the  case  of  the  house  fly  investigation  conducted  by 
Dr.  Monckton  Copeman  for  the  Local  Government 
Boai-d  in  this  country  ? — No,  I  do  not  know  what  was 
done. 

2115.  You  are  not  aware  that  in  those  investiga- 
tions they  found  it  sufficient  to  colour  captured  flies 
by  means  of  coloured  chalk  powdei's  ? — No.  The 
difficulty  in  handling  the  fly  is  so  great  that  I  would 
prefer  any  system  that  eliminated  that.  You  cannot 
handle  one  of  these  flies  without  more  or  less  damaging 
it,  and  as  far  as  migration  is  concerned  you  vitiate 
your  results  to  a  certain  extent.  I  would  sooner  use 
the  system  adopted  for  marking  mosquitoes  in  Panama  ; 
that  is  by  a  very  fine  spray  of  coloured  oils.  They  had 
to  recover  the  colours  spectroscopically  because  they 
were  in  such  minute  quantities. 

2116.  How  is  the  colour  rendered  visible  in 
Mr.  Fiske's  method  ?  Does  it  colour  the  whole  head 
or  does  he  asstime  that  it  will  colour  the  whole  head 
— I  caimot  say  anything  beyond  that  he  made  the 
statement  that  he  was  going  to  experiment.  I  do  not 
know  what  the  result  has  been. 

2117.  He  has  not  actually  tried  it  or  similar  ex^jeri- 
ments  in  America  ? — I  think  he  did  try.  He  was  in 
correspondence  with  Dr.  Bagshawe  about  it,  and 
perhaps  he  knows  more  aljout  it  than  I  do.-  I  do  not 
know  the  details. 

2118.  {Dr.  Bagshawe.)  I  do  not  think  he  tried  any- 
thing befoi'e. — I  do  not  know. 

2119.  {Mr.  Austen.)  Are  you  familiar  with  the 
Sebungwe  district  in  Southern  Rhodesia  ? — No,  I  have 
never  been  as  far  west.  I  know  the  Umfuli  distiict 
only. 

2120.  Do  you  know  the  details  of  the  experiment 
that  Dr.  Warrington  Yorke  has  proposed  shall  be 
carried  out  there  ? — He  proposes  I  understand,  speaking 
generally,  arming  the  natives,  and  killing  the  game,  as 
far  as  possible,  without  any  fencing,  but  I  do  not  know 
what  it  is  intended  to  prove. 

2121.  Does  it  appear  to  you  that  an  experiment  of 
that  sort  woidd  be  open  to  serious  objection  on  the 
score  of  the  probable  introduction  of  factors  which 
would  vitiate  the  results  whatever  they  were  ? — Every- 
thing depends  on  the  object  of  the  experiment,  and 
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unless  oue  knows  that,  it  is  almost  impossible  to  say 
whether  one  agrees  with  an  experiment  or  not.  Unless 
it  is  precisely  stated  what  it  is  intended  to  prove  by  the 
means  adopted,  obviously  one  cannot  give  any  definite 
opinion. 

2122.  So  far  as  I  imderstand  it,  the  experiment  is 
intended  to  discover  whether  the  fly,  if  it  remains  after 
the  destruction  of  the  game,  continues  to  be  infective. 
Assuming  that  to  be  the  oljject,  what  do  y(3u  say  ? — -I 
think  that  it  will  be  vitiated  by  the  probable  continu- 
ance of  animals  like  the  bush-pig  and  baboon,  upon 
which  we  know  moj's?'tons  feeds  greedily.  The  bush-pig 
is  a  very  serious  obstacle.  In  uninhabited  districts 
they  appear  to  be  diurnal,  but  where  harassed  by  man 
they  become  nocturnal  in  their  habits.  They  are  then 
very  difficiilt  even  to  see.  They  are  quite  abundant 
in  the  close  vicinity  of  Salisbury.  I  heard  only  the 
other  day  from  a  friend  of  mine  on  a  farm  in  Southern 
Rhodesia  who  wanted  a  remedy  for  them  as  they  were 
devastating  his  cro23s.  You  cannot  see  them  in  the 
dayiime  where  the  cover  is  good.  They  do  not  inhabit 
holes,  but  lie  up  during  the  day  in  thickets  and  dense 
grass,  just  the  very  sort  of  place  where  the  flies  could 
feed  on  them,  and  if  they  carry  gaynbiense  or  rliodesiense, 
they  are  a  serious  menace  to  any  experiment  that  does 
not  include  them. 

2123.  Having  regard  to  the  locality,  can  you  say 
whether  there  is  any  likelihood  of  the  experiment 
being  rendered  useless  by  the  incursion  of  other 
animals  or  other  tsetse -flies  from  outside  the  area  ? — 
I  think  that  is  feasible,  because  the  area,  is  not  very 
far  from  another  fly  area  which  is  on  the  Umniati  Rivei'. 
Certainly,  the  distance  is  not  such  as  would  preclude 
the  possibility  of  the  migration  of  the  fly  from  one  to 
the  other,  and  it  would  be  extremely  difficult  to  get 
any  really  reliable  results.  Further,  as  I  have 
suggested  in  the  abstract  of  my  views,  we  have  already 
had  an  experiment  of  the  kind  in  Portuguese  East 
Africa.  There  you  have  natives  armed  to  a  very  large 
extent,  and  you  have  an  area  with  regard  to  which  it 
has  been  stated  that  the  game  has  been  largely 
eliminated,  if  not  entii-ely,  and  the  investigation  of  an 
area  like  that  seems  to  be  a  much  cheaper  and  more 
effective  way  of  settling  the  question  than  doing  the 
work  all  over  again  for  ourselves,  ai:)art  from  the  nn- 
desirability  of  arming  natives  to  any  extent.  If  I 
lived  in  the  region,  I  should  be  averse  to  any  such 
proposal. 

2124.  Was  there  ever  any  sleeping  sickness  in  the 
area,  mentioned  by  Major  Stevenson  Hamilton  ? — It 
has  never  been  recognised  since  sleeping  sickness  has 
lieen  investigated. 

2125.  So  that  imless  the  fly  was  actually  infected 
with  the  liuman  trypanosome  now,  you  would  not 
necessarily  prove  everything  which  it  is  desired  to 
prove  by  the  game  destruction  experiment  ? — No.  If 
such  animals  as  could  be  found  there  were  found  to 
contain  brucei  in  their  blood  that  would  meet  the  case. 

2126.  As  regards  the  Trypanosoma  brucei  but  not 
as  regards  the  human  trypanosome  ? — There  are  a  good 
many  human  beings  there  and  if  brucei  exists  in  the 
blood  of  any  animals  there  it  would  probalily  be  com- 
municated from  them  to  man,  if  the  organism  is  the 
same  as  rliodesiense. 

2127.  Yes.  but  not  if  it  is  distinct  ?— No.  It  would 
test  that  effectively. 

2128.  If  they  are  di.stinct:  the  human  trypanosome 
need  not  necessarily  occur  in  that  area  ? — No. 

2129.  (Professor  Newstead.)  Have  you  any  informa- 
tion at  all  bearing  on  the  movements  or  migration  of 
Glossina,  morsifayis? — Extremely  little.  But  what  do 
you  mean  by  "  movements  or  migration  because  the 
definition  may  be  impoi-tant  ? 

2130.  Seasonal  movements  from  one  locality  to 
another,  not  necessarily  over  a  very  great  distance,  but 
distinct  movement  from  one  locality  to  another  ? — 
The  evidence  is  conflicting.  One  or  two  peoj^le  say 
quite  positively  that  in  the  dry  season  the  distribution 
of  morsitans  is  considerably  restricted.  Mr.  Neave  in 
his  paper  on  the  subject,  says  that  he  does  not  agree 
with  that,  but  I  do  not  know  that  he  has  been  resident 
long  enough  in  a  single  area  to  give  a  really  valid 
opinion.    In  many  cases  the  statements  that  they  do  not 
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migrate  or  move  in  the  diy  season  is  based  on  the  fact 
that  you  come  across  them  in  very  large  quantities  in 
certain  areas  in  the  winter.  My  own  view  is  that 
that  is  due  to  concentration.  They  have  a  mixch  wider 
range  in  the  wet  season  and  concentrate  during  the  dry 
season.  Dr.  Shircore  in  Nyasaland  has,  I  think,  very 
sensibly  suggested  that  a  careful  study  of  the 
phenomenon  would  be  of  very  material  value  ;  for  by 
concentrating  any  clearing  measures  or  other  forms 
of  attack  on  the  areas  to  which  the  fly  is  restricted  in 
the  dry  season,  you  may  prevent  their  spreading  over 
the  whole  area  diu'ing  the  wet  season. 

2131.  I  was  coming  to  that  point.  Do  you  think  it 
really  desirable  that  we  should  know  something  quite 
definite  with  regard  to  the  movements  of  Glossina  mor- 
sitans before  such  an  experiment  as  Sir  David  Bruce 
and  Dr.  Yorke  recommend  should  be  undertaken  ? — I 
think  that  a  most  important  point.  I  do  not  think 
that  the  experiments  will  lie  of  any  value  until  we 
know  more  about  the  intimate  habits  of  the  insect 
involved. 

2132.  Would  you  attach  more  importance  to  the 
removal  of  shade-giving  vegetation  than  to  the  setting 
of  traps  for  the  collection  of  pupae  of  Glossina  morsi- 
tans ? — Experience  of  insect  pests  of  other  kinds  has 
conclusively  shown  that  there  is  not  one  panacea  to 
get  rid  of  them,  and  that  you  have  to  attack  them  on 
two  or  three  different  lines,  and  that  is  one  of  the 
main  objections  I  have  to  the  game  destruction  pro- 
posal. I  Icnow  that  it  has  hitherto  overshadowed 
everything  else,  but  I  think  that  it  has  many  obvious 
difficulties  and  risks  attached  to  it.  In  any  case  I  feel 
veiy  strongly  that  no  one  line  will  be  sufficient  and 
that  we  need  to  act  on  various  lines.  I  would  advocate 
the  clearing  and  trapping  of  the  flies  themselves  and 
an  attempt  to  trap  the  pujia?  also. 

2133.  But  do  you  attach  greater  importance  to  the 
clearing  of  vegetation  than  the  setting  of  such  traps 
as  have  been  suggested  ? — Well,  they  are  in  different 
categories.  We  do  not  know  yet  whether  clearing 
kills  the  insect,  bnt  trapping  has  the  great  advantage 
that  you  know  that  you  are  actually  reducing  the 
numbers.  By  clearing  you  may  be  only  driving  it 
elsewhere.  General  experience  shows  that  the  fly 
does  not  care  about  cleared  areas,  and  clearing  is 
therefore  likely  to  be  of  practical  value.  Clearing  for 
the  purposes  of  protection  is  a  valuable  proceeding, 
but  clearing,  as  opposed  to  actual  ti-apping.  has  the 
great  disadvantage  that  we  do  not  know  what  we  are 
doing.  We  must  find  out  whether  clearing  kills  the 
insects  or  merely  drives  them  away. 

2134.  If  it  killed  the  tsetse-fly  both  Glossina  palpalis 
and  morsitans  would  disappear  entirely  ? — Yes. 

2135.  It  has  been  suggested  to  us  that  it  would  be 
a  goi^d  thing  to  inti-oduce  a  natural  enemy  or  enemies, 
and  I  take  it  you  agree  ? — Yes. 

2136.  Would  you  advocate  the  introduction  in  th^ 
first  place  of  a  predaceous  insect,  and  where  would  you 
look,  for  instance,  for  such  an  insect  that  you  wjuld 
hope  to  prey  upon  the  tsetse-fly.'  —  I  should  not 
anticipate  much  success  along  those  lines. 

2137.  Would  you  consider  the  introduction  of 
fungi  as  at  all  practicable  ?— I  should  hardly  think  so. 

2138.  Now,  with  regard  to  bacterial  diseases,  what 
do  you  .say  ? — Ba-cterial  diseases  would  have  to  be 
disseminated  through  the  medium  of  the  food ;  and 
that  presents  a  considerable  difficulty  in  this  case. 

2139.  With  regard  to  the  question  of  birds  (I  refer 
more  particularly  to  Glossina.  palpalis).  it  has  been 
suggested  that  it  would  be  an  excellent  thing  to  intro- 
duce Guinea  fowl  into  Uganda  in  order  to  reduce  the 
number  of  tsetse-flies.  It  has  been  suggested  to  us 
that  these  birds  might  prey  on  the  pupa3  of  Glossina 
to  a  considerable  extent,  and  would  therefore  be  bene- 
ficial. Would  you  think  it  within  practical  politics  to 
introduce  Guinea  fowl  into  Uganda  which  would 
increase  sufficiently  to  reduce  the  number  of  tsetse- 
flies  or  make  an  appreciable  reduction  ? — I  thought 
there  was  already  a  Guinea  fowl  there. 

2140.  Yes,  I  know,  but  that  is  not  the  question 
exactly  ? — I  think  that  the  South  African  Guinea  fowl, 
at  least,  would  not  live  in  the  Uganda  forest  in  the 
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sort  of  localities  frequented  by  palpalis.  It  seems  to 
me  improbable. 

2141.  You  have  referred,  as  also  have  previous 
witnesses,  to  the  fact  that  the  pupaj  of  Glossina 
morsita-ns  are  found  (and  I  agree  with  this)  largely  if 
not  exclusively  (I  am  not  sure  what  word  you  used)  in, 
if  I  may  wse  the  term,  rot-holes,  or  in  natural  pockets 
or  cavities  in  trees.  I  have  on  a  previous  occasion 
called  attention  to  the  fact  that  there  is  at  lease  one 
picture,  and  I  think  there  are  more  in  the  paper  which 
was  issued  or  published  in  the  Entomological  Bulletin 
of  the  Entomological  Research  Committee,  in  which 
pupae  are  shown  in  sites  outside  the  pockets — in  soU 
at  the  foot  of  the  tree  ? — ^Yes. 

-  2142.  You  admit  that  the  pupse  of  Glossina  morsitans 
have  been  fomid  in  the  soil  at  the  foot  of  trees  ? — Yes. 

2143.  That  is  a  jjoint  which  I  wanted  to  make  clear, 
because  1  thought  many  might  rim  away  with  the  idea 
that  the  Glossina  ynorsitans  dropped  its  larvsein  inacces- 
sible places  and  nowhere  else.  As  a  matter  of  fact, 
three  ovit  of  four  places  in  which  pup®  have  been  found 
in  Nyasaland  were  in  the  soil  at  the  foot  of  the  tree, 
and  not  in  such  pockets  ? — Yes. 

2144.  (Dr.  Balfour.)  Have  you  any  idea  of  what  is 
going  to  be  the  effect  of  railway  and  steamer  extension 
in  Africa  on  the  distribution  of  the  tsetse-fly.  Is  there 
any  evidence  about  it  at  all  at  present  ? — I  think  it  is 
likely  to  distribute  them.  The  only  case  I  can  call  to 
mind  at  present  is  Accra,  on  the  Gold  Coast. 

2145.  What  has  occurreil  there  ? — Palimlis  has  now 
been  introduced  into  Accra  by  the  railway. 

2146.  Do  you  think  that  areas  in  South  Africa  that 
are  at  present  free  might  become  reinfected  when  the 
Cape  to  Cairo  Railway  is  more  advanced  ? — It  is  a 
possibility.  The  eradication  of  the  fly  in  various  i^arts 
of  South  Africa  has  been  due  to  factors  which  we  cannot 
at  present  understand.  In  the  north-west  corner  of 
the  Transvaal  the  fly,  for  example,  disappeared  \ery 
considerably  prior  to  the  rinderpest,  though  there  was 
plenty  of  game  left.  There  was  a  factor  which  was 
adverse  to  them,  and  they  disappeared  even  though 
there  was  plenty  of  food  left  thei-e,  so  that  reintro- 
ducing them  might  not  necessarily  re-estabhsh  them. 
Until  we  know  the  factor  which  is  adverse  to  them,  it 
is  difficiilt  to  express  an  opinion. 

2147.  But  it  is  a  matter  concerning  which  in- 
vestigations should  be  made  ? — Certainly. 

2]  48.  Have  jaxi  ever  heard  of  instances  of  mechanical 
transmission  of  the  pupse  of  flies,  as  in  the  baggage  of 
persons  iu  caravans,  and  so  on  ?  Is  that  very  unlikely  ? 
— Yes. 

2149.  The  point  was  once  raised  by  an  ofiicer  in  the 
Bahr-el-Ghazal.  He  thought  he  had  evidence  of  it. — 
It  would  be  so  exceptional,  I  think,  as  not  to  be  worth 
considering. 

2150.  As  a  question  of  historical  interest,  where 
did  Hannibal  get  the  elephants  that  he  used  ?  Were 
they  not  African  ? — It  has  been  much  debated,  but  the 
general  consensus  of  opinion  appears  to  have  been 
that  they  were  eastern.  But  the  possibility  of  domes- 
ticating the  African  elephant  has  now  been  put  beyond 
the  possibility  of  doubt  by  the  Belgians. 

2151.  (-Dr.  Bacjshawe.)  You  said  just  now,  as  I 
understood  you.  that  the  fii'st  case  of  human  trypano- 
somiasis was  discovered  in  Nyasaland  in  1908,  and  that 
the  patient  is  still  alive? — That  is  on  the  authority  of 
Dr.  Meredith  Sanderson  in  the  paper  that  he  read  to 
the  Society  of  Tropical  Medicine. 

2152.  That  case  was  believed  to  have  been  infected 
in  the  Congo,  as  the  native  travelled  in  the  Congo. 
There  are  other  cases  of  natives  living  for  longish 
periods  with  the  disease  ;  are  you  sru-e  that  they  had 
not  visited  the  Congo  ? — Dr.  Meredith  Sanderson  does 
not  qualify  the  inf onnation  in  that  way. 

2153.  There  are  many  cases  of  the  human  trypano- 
some  having  been  foimd  in  Rhodesia  and  in  Nyasaland 
among  natives  who  have  travelled  in  the  Congo,  and 
they  are  possibly  cases  of  Congo  sleeping  sickness  ? — 
Quite  so.  I  give  for  what  it  is  worth  what  Dr.  Mere- 
dith Sanderson  says. 

2154.  I  tmderstood  you  to  say  that  iu  Rhodesia  and 
Nyasaland  cattle  were  gradually  -acquiring  immu- 
nity to  tiypanosome  diseases  ? — I  did  not  say  in  those 


specific  countries.  I  said  th$re  is  evidence  that  they 
are  doing  so,  but  I  did  not  mean  specially  there.  I 
anticipate  that  it  is  going  on. 

2155.  Is  there  evidence  to  that  effect  from  Rhodesia 
or  Nyasaland  ? — They  have  suspected  it,  owing  to  the 
origin  of  the  disease  in  countries  remote  from  fly  areas. 
There  are  cases  of  outbreaks  of  trypanosomiasis  in 
Soiithern  Rhodesia  for  which  no  adequate  cause  can  be 
given  except  that  cattle  apparently  healthy  have  been 
introduced  into  a  herd  and  there  has  been  mechanical 
transmission.  A  similar  case  is  reported  by  Mr.  C.  W. 
Howard  from  the  coast  belt  in  Portuguese  East  Africa. 
In  West  Africa  there  is  a  considerable  body  of  evi- 
dence, I  think,  as  to  the  existence  of  immune  races  of 
cattle. 

2156.  In  Nigeria? — Yes,  and  the  Gold  Coast. 

2157.  We  have  been  told  by  two  or  three  witnesses 
that  tsetse-flies  do  not  feed  at  night  and  that  therefore 
tliere  is  no  possibility  of  their  feeding  on  nocturnal 
animals  ? — That  is  the  most  misleading  statement  I 
have  ever  heard.  It  is  not  true  that  they  do  not  feed 
at  night,  and  in  the  second  jjlace  the  habits  of  the 
nocturnal  animal  are  the  essential  point.  With  regard 
to  bush-pig,  they  are  nocturnal  in  their  habits  but  they 
lie  in  the  day  just  where  flies  are  most  likely  to  bite 
them.  Antelopes,  if  harassed  by  men,  become  noc- 
turnal, but  they  lie  in  the  bush  in  tlie  daytime  and 
are  bitten  by  flies.  The  nocturnal  animals  that  hide 
in  holes  in  the  daytime  might  escape  but  even  they 
may  be  out  in  the  early  morning  and  the  evening  when 
tliey  are  likely  to  be  bitten.  I  think  that  all  the  car- 
nivora  of  the  type  of  civets  and  genets  and  things 
of  that  sort  ought  to  be  investigated. 

2158.  {Sir  John  Bradford).  I  did  not  quite  under- 
stand yoar  answer  as  to  how  you  discriminate  between 
rlwdesiense  and  brticci.  I  gather  that  one  is  a  trypano- 
some  affecting  man  and  the  other  is  one  affecting 
cattle  and  game  ? — Yes. 

2159.  Did  I  understand  you  to  say  that  you  think 
that  man  is  only  occasionally  susceptible  to  rJiode- 
siense  ? — Natives,  I  said.  I  think  they  would  acquire 
an  immunity  which  I  should  not  expect  in  Europeans. 

2160.  You  think  that  white  men  woidd  be  siiscep- 
tible  ? — Yes,  I  should  say  so.  I  think  it  is  a  legitimate 
inference. 

2161.  Putting  aside  the  questions  whether  antelope 
are  an  imporiant  reservoir  or  not  of  the  trypanosome 
causing  sleeping  sickness,  do  you  regard  them  as  at  all  a 
reservoir  ? — I  think  the  evidence  which  we  have  rather 
points  in  the  opposite  direction.  I  think  they  are  not 
likely  to  be  at  all  a  reseiwoir  in  areas  wliere  the  human 
trypanosome  has  been  thoroughly  established.  In 
Uganda  undoubtedly  it  can  be  introduced  into  the 
blood  of  antelopes,  or  gamhiense  can ;  but  the  evidence 
shows  that  it  is  being  gradually  eliminated  and  those 
animals  cannot  easily  be  reinfected ;  therefore  eventu- 
ally they  would  not  be  a  reservoir. 

2162.  You  agree  that  in  Uganda,  gamhiense  has 
been  found  in  the  blood  of  antelopes  in  a  state  of 
nature  ? —  Yes,  on  two  occasions  under  very  exceptional 
conditions,  as  pointed  out  by  Dr.  Duke  himself.  The 
conditions  are  very  dift'erent  from  that  of  the  Lake 
shoi'e. 

2163.  I  suppose  you  imagine  that  the  trypanosome 
has  been  transfeiTed  to  the  antelope  from  man  aiul  not 
the  other  way  about? — Yes.  quite  so. 

2164.  You  have  mentioned  that  cattle  in  various 
parts  of  Africa,  either  ai'e  i-esistant  to  the  tryjjanosome 
or  are  becoming  resistant  ? — Yes. 

2165.  Does  that  apply  to  all  trypanosome  infections 
or  to  particular  trypanosome  infections  ?  —  Well  a 
great  amount  of  the  evidence  is  from  West  Africa  and 
would  involve  quite  a  number  of  species  of  trypanosomes, 
I  take  it.  I  would  not  like  to  say  precisely  what 
trypanosomes. 

2166.  I  want  to  know  whether  there  is  evidence  that 
cattle  are  becoming  resistant  to  the  trypanosomes 
which  are  known  to  be  very  highly  infective  to  them  ?. 
— That  again  I  would  not  to  like  answer  oft'hand.  In, 
areas  where  polpalis  are  thick  and  attack  the  cattle  in 
large  numbers,  the  cattle  are  able  to  survive,  but  I 
cannot  tell  you  exactly  what  trypanosome  they  are 
<^aiTying. 
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2167.  That  is  a  matter  of  importance  ? — Of  coiirse 
it  is.  They  do  not  flourish  in  areas  where  suh- 
iiiorsitavs  occurs. 

2168.  The  whole  question  of  whether  cattle  are 
becoming  immune  or  not  depends  on  which  particular 
trypanosome  you  refer  to.  You  admit  that  ? — 
Certainly. 

2169.  The  importance  of  it  depends  on  that? — 
Certainly. 

2]  70.  Have  you  any  information  as  to  outbreaks  of 
trypanosomiasis  in  cattle  being  dependent  on  the 
importation  of  cattle  ? — There  is  one  case  quite  defi- 
nitely stated  by  Howard,  to  which  I  have  lvf^^l•n-(l.  in 
Fortut^uese  East  Africa. 

2171.  Have  you  any  kudwlei.lge  of  any  such  occur- 
ences in  Uganda,  for  example  ? — No,  I  could  not  say 
offhand  that  I  have. 

2172.  Have  you  ever  heard  it  suggested  that  the 
presence  of  the  tiypanosome  in  game  is  dependent  on 
the  game  having  become  infected  from  imported  cattle  * 
— No.  I  have  never  heard  the  suggestion. 

2173.  It  has  been  suggested. — I  have  not  heard  it. 

2174.  Now  as  regai-ds  the  supposed  experiments,  I 
understand  your  objections  to  the  indiscriminate 
slaughter  of  game.  Are  we  to  understand  that  you 
object  equally  to  an  experiment  conducted  in  a  limited 
area  to  determine  whether  the  percentage  of  infectivity 
(jf  the  fly  is  thereby  diminished  ? — I  think  that  further 
investigation  is  required  before  such  an  experiment  is 
carried  out  with  i-egard  to  animals  which  are  likely  to 
exist  after  attempts  to  desti-oy  them,  and  which  may 
stiU  remain  reservoirs. 

2175.  Do  you  not  think  the  experiment  itself  is  one 
which  is  quite  capable  of  giving  as  a  certain  amount  of 
informati(jn  on  many  problems  which  at  present  exist  ? 
— Yes.  but  it  resolves  itself  largely  into  the  question  of 
whether  the  results  you  will  get  will  be  sufficiently 
definite  to  make  it  worth  the  money  and  trouble  it  is 
going  to  cost. 

2176.  It  is  difficult  in  scientific  woi'k  to  foresee 
what  the  result  of  an  experiment  would  be — Yes, 
and  therefore  I  think  there  are  points  which  obviously 
will  raise  difficulties  which  should  be  settled  before 
you  start  the  experiment,  such  as  whether  there  is  one 
trypauosome  or  two,  which  can  be  decided  by  lalxnutory 
experiments. 

2177.  But  do  you,  Ijecause  there  are  obviously  grave 
difficulties  in  the  conduct  of  such  an  experiment  and 
obviously  many  sources  of  fallacy  for  that  reason,  say 
that  such  an  experiment  is  quite  unsuitable  and  should 
not  be  entertained  ? — When  you  have  an  altei-native 
method  of  tackling  the  problem,  I  think  it  undesirable 
that  that  experiment  should  be  carried  out  until  you 
have  fuller  knowledge  on  the  points  which  are  likely  to 
make  your  experiment  indecisive. 

2178.  One  of  the  objects  is  to  get  further  knowledge  ? 
—Yes. 

2179.  We  must  keep  the  object  of  the  experiment 
(piite  distinct  from  the  question  of  game  destruction. 
You  admit  that  the  two  things  are  on  a  different 
footing  ? — Yes,  I  agi-ee  ;  but  when  you  have  destroyed 
the  game  the  interpretation  of  the  conduct  of  the  fly 
afterwards  may  be  modified,  depending  on  whether  you 
know  the  intimate  habits  of  the  fly  or  not. 

2180.  Now  with  regard  to  palpalis  and  the  Victoria 
Nyanza  problem,  do  you  think  that  the  removal  of  the 
popidation  from  the  lake  zone  has  thrown  any  light  on 
the  scientific  problem  in  connection  with  sleeping  sick- 
ness, and  has  it  been  a  valuable  experiment  ? — I  think 
so,  but  according  to  the  reports  of  the  two  men  1  have 
cited  the  i-esults  ai'e  rather  vitiated  by  the  surreptitious 
retui-n  of  natives. 

2181.  That  may  be,  but  there  have  been  certain 
restdts  ? — Yes. 

2182.  The  infectivity  of  the  fly,  for  example,  has 
altered,  has  it  not  ? — -Yes,  very  materially. 

2183.  Do  you  not  look  upon  a  limited  game  de- 
struction experiment,  supposing  it  can  be  done  of 
course,  as  a  somewhat  similar  experiment  ? — Yes. 

2184.  Therefore,  it  is  possible  that  it  might  give 
us  results  at  any  rate  of  interest  ?■ — It  all  depends  on 
whether,  in  that  experiment,  you  are  going  to  get 
conditions  which  it  is  possible  for  you  to  i-eproduce 


if  you  apply  the  principles  of  the  experiment  to  a  wide 
area. 

2185.  I  am  not  now  concerned  with  that. — That  in 
the  only  practical  point  at  issue. 

218(-;.  There  are  two  points,  first,  increase  of 
knowledge,  and  also  the  jjoint  that  certain  regulations 
administrative  and  otherwise,  to  meet  a  given  prac- 
tical problem,  and  the  two  things  are  distinct  ? — Yes. 

2187.  Now  I  want  to  know  whether,  from,  a 
scientific  point  of  view,  you  think  it  would  be  riglit 
and  proper  to  conduct  such  an  experiment  to  gain 
further  information  ? — But  will  you  tell  me  the  natui'e 
of  the  experiment?  So  much  depends  on  the  preci-;e 
nature  of  the  experiment.  Do  you  mean  e.xpeiimcut 
to  see  whether  the  fly  can  persist  in  the  al)sence  of 
game  ? 

2188.  The  experiment  I  have  in  mind  has  been 
mentioned  several  times,  namely,  whether  the 
destruction  of  game  in  a  limited  area  will  affect  the 
percentage  of  the  incidence  of  infective  flies. — I  think 
you  might  gain  informaticju  with  regard  to  that,  cer- 
tainly, but  I  would  like  to  know  whether  you  are  going 
to  retain  human  beings  there  or  not.  To  get  a  i-esult 
you  would  want  two  experiments. 

2189.  You  would  not  say  that  siich  an  experiment 
is  not  one  that  should  be  made  ? — No,  I  should  not. 

2190.  Now  you  have  doubts  as  to  the  possible 
effects  of  game  destruction,  have  you  not.  and  the 
possil)le  results? — Yes. 

2191.  Do  yon  think  that  that  might  l.)e  used  as  aii 
argument  in  favour  of  such  an  experiment  as  I  am 
outlining  ? — The  same  objection  arises  again,  and  tliat 
is  whether  you  can  actually  apply  the  conditions  of 
your  experiment  generally.  That  is  what  I  doubt, 
and  that  makes  me  doubt  the  value  of  general  game 
destruction.  You  can  kill  off  everything  in  an  en- 
closed area  with  the  greatest  of  ease ;  you  can  starve 
the  animals  out.  but  you  might  not  succeed  in  doing 
that  on  a  big  scale  in  a  broken  countiy.  The  results 
you  refer  to  may  never  be  attainable  in  practice. 

2192.  I  quite  agree  that  you  might  di-a-w  deductions 
frf)m  the  experiment  which  would  not  be  borne  out  in 
practice. — Yes.  In  that  way  it  is  open  to  serioTis 
objection. 

2193.  The  practical  application  of  the  experiment 
is  open  to  serious  objection  ? — Yes. 

2194.  Why  not  do  the  experiment? — It  seems  to 
me  useless  to  do  experiments,  the  results  of  which  you 
camiot  apply  practically. 

2195.  One  point  you  alluded  to  was  that  if  the 
mammals  were  destroyed  in  any  given  area,  the  fly 
might  persist  and  get  its  food  suj^j^ly  from  birds  and 
reptiles  ? — Yes. 

2196.  Under  those  circumstances  the  flies  would 
not  be  infective,  would  they  ? — It  depends  on  whether 
man  is  there  still.  Presumably  man  would  be  there 
and  they  would  attack  him  too. 

2197.  But  'supposing  man  were  not  there  ? — The 
whole  idea  of  the  expeilment  of  game  destruction  has 
been  brought  forward  because  you  cannot  remove  man 
and  the  alternative  is  to  remove  the  game  so  fai-  as 
Nyasaland  and  Rhodesia  are  concerned. 

2198.  You  are  looking  at  it  from  the  liiiman  point 
of  view  ? — Yes. 

2199.  Leaving  out  the  cattle  point  of  view  ? — -Yes. 
I  think  that  quite  su1)sidiary  to  the.  human  point  of 
view. 

2200.  But  there  is  no  evidence  that  bii'ds  and 
reptiles  are  infected  by  pathogenic  trypanosomes  ?^ — Yio. 

2201.  {Chairman.)  In  your  experience  how  far  are, 
firstly,  fly  areas,  and,  secondly,  fly  belts  constant  ? — The 
biggest  alteration  in  fly  ai-eas  has  been  sul)sequent  to 
the  outbreak  of  rinderpest  m  1896.  There  has  been  a 
very  material  alteration  in  fly  areas  since  that,  and  it 
has  been  continually  taking  place  as  the  fly  has 
recovered  the  ground  it  then  lost.  Ajiart  from  that, 
I  should  consider  fly  areas  to  be  approximately  stalde. 
The  movements  of  fly  belts  within  these  areas  are 
comparatively  small,  Sometimes  the  fly  may  l;e  on 
one  side  of  a  river  and  next  year  on  the  other  side  of 
the  river,  or  there  may  be  slight  general  movements 
of  belts.    They  are  by  no  means  fixed, 
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2202.  You  refen-ed  just  now  to  the  experiment 
taade  in  Portuguese  East  Africa.  Can  we  get  access 
to  any  report  of  that  ? — Not  an  experiment. 

2203.  I  will  use  another  word.  There  has  been  a 
large  destruction  of  game  in  a  certain  part  of 
Portviguese  East  Africa.  Can  we  obtain  any  report 
to  show  the  effect  of  that  on  the  tiy  ? — We  have  Major 
Stevenson  Haniilton's  account  to  which  I  ha  ve  referred. 

2204.  With  regard  to  your  suggestion  that  it  is 
\erj  expedient  that  entomological  research  should  he 
entered  upon  on  a  large  scale,  is  it  your  opinion  that 
it  should  be  undertaken  as  bOon  as  possible,  or  that 
the  report  of  Mr.  Fiske  should  be  first  made? — I 
think  it  is  advisable  to  await  Mi-.  Fiske's  report,  because 
the  whole  map^jing  ovit  of  any  scheme  may  depend 
very  largely  on  the  conclusions  at  which  he  may  arrive. 

2205.  It  has  been  suggested  that  there  is  the  possi- 
bility of  the  fly  itself  being  affected  by  some  unknown 


2208.  {Chairman.)  You  are  Chief  Game  Warden  in 
the  East  Afnca  Protectorate,  I  think  ? — Yes. 

2209.  How  long  have  you  been  engaged  there  ? — 
I  have  been  there  now  for  three  years  and  two 
months. 

2210.  As  regards  the  scientific  aspect  of  dealing 
with  trypanosomes  and  analysis,  that  is  not  the  subject 
you  have  been  engaged  on  yourself  ? — No. 

2211.  Am  I  right  in  supposing  that  in  the  East 
Africa  Protectorate  there  is  plenty  of  wild  game  ? — A 
great  quantity  of  game. 

2212.  And  also  morsitans  ?  —  I  do  not  think 
morsitans  occui's  there. 

2213.  Palpalis  ?  —  Yes,  on  the  shores  of  Lake 
Yictoria. 

2214.  Does  the  human  population  live  near  the  lake 
there? — Yes,  one  tribe,  the  Kavirondo,  inhabit  the 
country  surrounding  the  lake. 

2215.  Has  there  been  a  large  amount  of  sleeping- 
sickness  among  the  men  in  that  district  ? — Veiy  little  ; 
certainly  less  than  there  used  to  be.  There  used  to  be 
sleeping  sickness  in  and  around  Kisumu  itself,  but  the 
bush  has  been  cleared  a  good  deal,  and  certainly  in  the 
neighbom-hood  of  Kisumu  the  fly  has  disappeared.  A 
few  years  ago  it  was  quite  common  to  catch  palpalis 
on  the  railway  station  and  in  the  town  itseK,  but  I  do 
not  thiuk  the  fly  has  been  seen  there  now  for  two  or 
three  years. 

2216.  Have  you,  yourself,  du-ected  or  witnessed 
clearing  operations  there  at  all  ? — No. 

2217.  Do  you  know  how  they  were  carried  out? — 
Yes  ;  a  large  number  of  natives  were  employed  to  cut 
down  the  bush  all  round  the  town.  It  was  entirely 
cut  down  by  hand. 


action  at  the  rinderpest  time,  and  that  it  did  not  dis- 
appear because  of  the  disappearance  of  the  game.  Is 
the  suggestion  that  it  was  some  element  which  pro- 
duced the  disease  itself  in  the  cattle  which  affected 
the  fly?  Was  the  cause  connected  with  rinderpest 
itself,  or  something  independent  of  it  connected  with 
game  ? — It  is  mere  hypothesis,  but  I  should  attribute 
it  to  an  indirect  effect  of  the  disease — the  fly  feeding 
on  the  altered  blood  of  the  game. 

2206.  Do  you  mean  some  kind  of  poison  arising 
from  that  ? — Yes.  I  saw  crowds  of  flies  on  a  troop  of 
sick  buffalo  at  the  end  of  1895.  The  buffaloes,  instead 
of  stamping  and  swishing  their  tails  and  trying  to  get 
rid  of  them,  stood  listlessly,  and  the  flies  would  be  likely 
to  feed  on  the  animals  that  were  most  sick. 

2207.  (Sir  Stewart  Stoclcman.)  Did  you  observe  any 
falling  off  of  the  flies  from  the  poisoning  ? — No,  I  did 
not.    It  did  not  occur  to  me  to  examine  them- 
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2218.  Palpalis  does  not  go  more  than  400  or  500 
yards  from  water  ? — Not  as  a  rule,  but  I  am  not  veiy 
familiar  with  palpalis  myself. 

2219.  For  the  purpose  of  dealing  with  palpalis 
from  that  point  of  view  you  would  only  have  to  clear 
near  water  and  not  far  inland  ? — In  many  palpalis 
areas  the  fly  can  be  entirely  extei-minated  by  clearing. 

2220.  With  morsitans,  as  you  are  probably  aware, 
the  conditions  would  be  quite  different? — Yes. 

2221.  Do  you  know  when  the  clearing  was  done  of 
which  you  spoke  just  now  ? — I  should  say  between 
1905  and  1909  or  1910. 

2222.  Was  it  done  all  over  the  Protectorate  ?- — No. 
That  was  the  only  spot,  as  far  as  I  am  aware,  where  it 
was  necessary,  because  sleeping  sickness  occurs  only 
near  Lake  Victoria  in  the  Protectorate. 

2223.  There  had  been  none  in  the  other  areas  ?— 
There  had  been  none,  and  there  still  is  none. 

2224.  Was  there  wild  game  in  the  other  districts 
and  palpalis  in  the  other  districts  ? — ^As  far  as  I  know, 
Lake  Victoria  and  the  immediate  neighbourhood  of  the 
streams  running  into  Lake  Victoria  are  the  only  places 
in  which  we  get  palpalis  in  the  whole  Protectorate. 

2225.  Where  there  was  no  palpalis  no  clearing  was 
necessary  because  there  was  no  sleeping  sickness. 
Where  there  was  sleeping  sickness,  palpalis  and  wild 
animals,  clearing,  as  far  as  you  can  judge,  got  rid  of  the 
sickness  ? — Certainly,  it  has  around  Kisumu  removed 
the  fly,  and  sleeping  sickness  has  been  reduced  almost 
to  a  minimum. 

2226.  Do  any  cases  occur  ? — Yes,  occasionally,  but 
very  few. 

2227.  You  are  not  a  medical  man  ? — No. 


The  witness  withdrew. 


EIGHTH  DAY. 


Friday,  14th  November  1913. 


At  the  Privy  Council  Office,  Whitehall,  S.W. 


Present : 

The  Right  Hon.  The  EARL  OF  DESART,  P.C,  K.C.B.  {Chairman). 


Mr.  E.  E.  Austen. 

Dr.  A.  G.  Baqshawb. 

Dr.  Andrew  Balfour,  C.M.G. 

Sir  John  Rose  Bradford,  K.C.M.G. 

Sir  Mackenzie  Chalmers,  K.C.B. .  C.S.I. 

Dr.  W.  A.  Chapple,  M.P. 


Sir  Edmund  G.  Loder,  Bart. 
Dr.  C.  J.  Martin,  F.R.S. 
Dr.  P.  Chalmers  Mitchell,  F.R.S. 
Mr.  H.  J.  Read,  C.M.G. 
The  Hon.  L.  Walter  Rothschild,  F.R 
Mr.  A.  C.  C.  Parkinson  {Secre\ 


Mr.  R.  B.  Woosnam  called  in  and  examined. 
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2228.  Yo\i  say  in  the  memoi-andum  which  you  have 
been  kind  enough  to  fui'nish  to  us,  that  trypanosomiases 
is  not  a  serious  factor  among  domestic  animals  in  the 
East  Africa  Protectorate  at  present,  but  is  far  more 
widely  distributed  than  Iniman  trypanosomiasis.  Fly 
areas  are  numerous,  but  tlie  parts  of  the  country  which 
are  occupied  by  European  farmers  are  not  in  contact 
with  these  lly  areas,  and  those  animals  which  become 
infected  are  almost  invariably  in  the  possession  of 
travellers,  traders,  or  shooting  parties.  Has  your 
attention  been  called  to  any  large  extent  to  the 
existence  of  disease  among  such  cattle  ? — Yes.  Those 
cases  I  think  cliiefly  occur  among  shooting  pai'ties  who 
have  lieen  jDassiiig  through  fly  areas. 

2229.  What  I  wanted  to  ask  you  was  whether  you 
can  say  fi'om  ol)servation  of  your  own  how  long  an 
animal  which  lias  acquired  trypanosomiasis  will  live 
afterwards  ? — That  is  a  very  difficult  question  to 
answei',  because  one  can  never  be  quite  sure  when  they 
have  been  infected.  I  know  one  or  two  cases  of 
animals,  mules  and  horses  bitten  on  the  Amala  river 
by  fly,  which  died  very  I'apidly.  No  doubt  it  was  a 
very  virulent  strain.  But  it  is  difficult  to  answer 
because  one  cannot  be  certain  when  an  animal  has  been 
infected.  It  may  be  in  a  fly  area  for  many  months 
but  not  be  infected  until  the  end  of  its  visit  there. 

2230.  It  has  been  suggested  to  us  that  you 
might  by  excluding  game  from  or  destroying  game 
in  a  particular  area,  test  the  question  whether 
the  fly  would,  with  the  game,  disappear,  and  secondly 
whether,  if  the  fly  did  not  disappear,  it  would  cease  to 
be  infected.  Have  you  had  an  opijortunity  of  con- 
sidering at  all,  if  such  an  experiment  was  thought 
desira1)le,  the  manner  in  which  it  should  be  carried 
out  ? — I  think  that  it  could  be  carried  out.  I  think 
that  a  certain  amoimt  of  fencing  would  be  necessary, 
and  I  think  it  would  be  desirable  to  have  a  certain 
amoimt  of  fencing  if  not  to  have  an  area  entirely 
fenced.  In  connection  with  any  measures  taken  after- 
wards to  deal  with  the  destruction  of  game  on  a  large 
scale  in  other  parts  of  Africa,  it  would  be  necessary  to 
fence  off  certain  places.  It  is  quite  impossible  to 
exterminate  the  whole  of  the  game  all  over  the  fly 
areas  of  Africa,  and  I  think  that  fencing  would  be 
necessary  for  that  reason  and  would  be  desirable.  I 
should  recommend  that,  if  possible,  an  area  should  be 
foimd  bounded  by  mountains  on  one  side  perhaps  and 
j)Ossil)ly  a  river  and  the  remaining  sides  or  one  side 
should  be  fenced.  If  that  fence  is  put  up  in  a  certain 
way  it  is  possible  for  game  to  jump  out  of  the  area 
you  are  trying  to  clear  of  game,  but  not  to  jump  in 
again  :  this  can  be  effected  by  putting  the  fence  along 
streams  even  if  it  makes  the  fence  longer,  so  that 
there  is  a  drop  outside  and  not  a  drop  inside.  The 
thing  can  be  done.  I  have  seen  it  done  in  this  country 
in  rabbit-warrens.  A  fence  has  been  put  up  so  that 
the  rabbits  could  jvimp  into  the  area  and  not  out  of  it, 
which  is  the  converse  of  what  you  desh-e  in  this  case. 

2231.  What  do  you  say  with  regard  to  a  stampeding 
herd  of  animals  ? — A  game  fence  must  he  a  very 
expensive  thing.  No  doul^t  in  many  instances  it  might 
be  put  up  so  that  there  was  a  river  between  the 
animals  and  the  fence.  That  will  stoj)  stampeding. 
With  regard  to  the  Southern  Reserve  in  East  Africa  it 
was  decided  to  put  the  fence  so  as  to  leave  the  railway 
inside  the  game  reserve.    That  would  prevent  rushes. 

2232.  What  would  be  the  cost  of  any  fence  of  such 
a  character  as  you  have  in  your  mind  ? — The  conditions 
in  Nyasaland,  say,  and  in  East  Africa  would  be  very 
different. 

2233.  Because  of  the  communication  ? — Yes.  The 
estimate  for  a  fence  entirely  iron  was  140?.  a  mile. 
That  is  the  most  expensive  type  but  the  most  dura1)le. 
It  is  No.  4  wire  about  the  size  of  a  pencil — and  six 
strands  of  wire  on  iron  posts  ;  17  big  straining  posts 
to  a  mile  and  88  intermediate  standards. 

2234.  That  includes  can-iage  ? — That  includes 
carriage  to  the  Protectorate  but  not  delivery  up  and 
down  the  line  where  the  fence  was  to  be  put  up. 

2235.  Perhaps  something  less  costly  might  be 
adopted.  If  you  had  a  systematic  destruction  of  game 
in  a  particular  area  and  no  fence,  would  the  tendency 
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of  the  game  he  to  come  back  or  would  they  be  too 
frightened  and  stay  away  ?— They  would  certainly 
come  back  unless  it  was  immediately  occupied  by  white 
farmers,  or  unless  there  was  some  form  of  cultivation 
and  constant  settlement.  An  area  cleared  of  game 
natiuully  atti-acts  the  surrounding  game  into  it. 

2236.  You  think  that  if  it  was  necessary  to  keep 
men  out  game  would  come  back  shortly  ? — Un- 
doubtedly. 

2237.  Therefore,  without  a  large  army  of  men  you 
would  not  keep  the  area  clear  ? — No,  I  do  not  think  so 
unless  it  was  a  curiously  isolated  ai-ea  with  a  quantity 
of  game  .'ind  fly.  Imt  I  know  of  no  such  area  in  East 
Africa. 

2238.  Have  you  had  an  oppoi-tunity  yourself  of 
observing  the  movement  of  the  fly  ? — My  own  experi- 
ence is  that  it  tends  to  increase  its  area  during  the 
rainy  season — not  very  matei'ially — and  to  decrease  it 
during  the  dry  weather. 

2239.  As  to  its  association  with  large  game,  what 
do  you  say  ? — In  nearly  all  the  fly  areas  that  I  know  in 
East  Africa  game  is  nitmerous.  There  are  one  or  two 
places  at  Kibwezi,  and  in  that  neighbourhood,  where 
the  fly  exists,  pallidipes  and  brevipalpis  or  longipennis. 
but  game  there  is  not  at  all  numerous. 

2240.  Does  the  fly  move  with  the  game  ?  Would 
you  find  fly  where  there  was  little  or  no  game  ? — You 
may  find  fly  where  there  is  little  or  no  game,  but  I 
doubt  very  much  whether  it  is  in  any  way  correlated 
with  the  game.  I  do  not  think  it  is.  In  Bechuana- 
land,  south  of  the  Zambesi,  I  have  passed  over  200 
miles  of  country  exactly  similar  in  every  way,  and  with 
the  same  game,  where  you  suddenly  come  to  an  area 
which  is  infested  with  morsitans.  I  have  myself  tried 
to  find  some  explanation  why  the  fly  should  he  in  this 
pai'ticular  area  and  not  anywhere  else,  but  I  cannot 
find  anything.  I  must  say  that  it  is  an  exception  to 
find  an  area  like  that,  with  country  exactly  similar. 
In  East  Africa  a  great  deal  of  our  fly  is  found  along 
the  courses  of  rivers  or  coimtry  in  some  way  different 
from  much  of  the  siu-roimding  country.  The  area 
of  which  I  was  speaking  in  Bechuanaland  is  most 
remarkable.  I  think  Mr.  Selous  has  mentioned  it  in 
his  wi'itings  at  some  time. 

2241.  Have  you  formed  any  theory  as  to  the  food 
of  morsitaris  in  the  absence  of  ruminants  or  wild 
animals  of  any  kind  ? — It  must  live  on  some  small 
animals,  or  possibly  birds  I  should  say,  but  I  have 
never  been  able  to  get  definite  proof  of  that.  It  may 
exist  without  a  feed  of  blood  for  several  months,  but 
I  do  not  believe  any  blood-sucking  flies  can  breed 
without  having  fed  upon  l)lood,  -  That  is  the  only 
thing  one  can  say. 

2242.  If  you  yourself  had  to  make  a  recommenda- 
tion as  to  the  best  means  of  getting  rid  of  fly  from  a 
particitlar  district,  what  is  the  most  practical  suggestion 
you  could  make  with  that  view  ? — If  the  fly  was 
confined  to  anything  like  well-mai-ked  areas  of  bush 
or  forest  I  would  midoubtedly  say  clearing. 

2243.  Is  it  a  practicable  thing  to  clear  a  large  area 
of  forest  and  keep  it  clear  ? — Yes,  xmdoubtedly ; 
certainly  far  more  practicable  than  clearing  it  of  game. 
Once  heas'y  bush  is  cut  down  it  rather  tends  not  to 
come  up  again. 

2244.  It  is  not  replaced  ? — Certainly  in  most  parts 
of  Central  Africa  and  East  Africa,  if  you  cut  down 
entirely  the  forest  on  the  banks  of  a  river  it  is  probable 
it  will  not  come  up  again,  or  not  for  a  very  long  period. 
It  is  not  replaced. 

2245.  Do  you  think  that  the  proposed  experiment 
is  not  one  that  would  be  likely  to  lead  to  useful  results  ? 
Would  you  go  as  far  as  to  say  tltat  ? — I  feel  myself 
that  it  is  very  doul^tful  whether  any  conclusive  i-esults 
would  be  derived  from  it. 

2246.  Would  not  even  a  negative  result  be  of  some 
use  in  advancing  the  inqitiry  ? — It  may  be  of  iise, 
I  do  not  say  it  is,  to  find  out  that  something  does 
not  happen.  I  would  strongly  recommend,  if  it  is 
possible  to  carry  out  the  experiment — if  thei'e  is  money 
to  do  it — doing  it.  As  you  say,  even  if  it  was  only  a 
negative  experiment  it  would  prove  that  it  was  not 
practicable  on  a  large  scale  or  was  useless. 
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2247.  Toil  think  that  such  an  experiment  might  be 
of  assistance  for  the  purpose  of  further  inquiry,  but 
your  remedy  is  clearing  ? — Yes. 

2248.  Have  you  formed  an  opinion  at  all  as  to 
whether  man  is  largely  the  carrier  of  the  infection  ? — ■ 
I  think  that  man  must  be  a  reservoir  and  possibly  a 
larger  reservoir  than  we  think.  I  think  that  when 
sick  people  are  taken  out  of  an  area  and  put  into  a 
segregation  camjp  it  must  often  be  the  case  that 
numerous  persons  suffering  from  the  disease  are  not 
detected  and  are  left.  I  think  that  man  must  be  a 
more  important  reservoir  than  is  generally  imagined. 

2249.  From  your  observation,  I  gather  you  are 
satisfied  that  where  the  ground  is  cleared  there  will 
not  be  fly  ? — That  is  so  in  my  experience.  1  have  never 
seen  fly  out  of  bush. 

2250.  I  want  to  follow  that  up  by  this  :  if  domestic 
stock  were  kept  in  cleared  areas  there  would  be  under 
no  circumstances  much  danger  of  fly  in  the  absence 
of  wild  animals  being  attracted  to  the  domestic  stock  ? 
— It  depends  on  how  far  they  are  kept  away  from  the 
fly  area,  and  I  think  they  would  have  to  be  kept 
further  away  in  the  rains  than  they  would  in  the  dry 
weather. 

2251.  If  the  eifect  of  the  removal  of  wild  animals 
was  to  bring  the  fly  to  the  domestic  stock,  the  danger 
both  to  man  and  stock  would  be  increased  ? — I  do  not 
believe  that  that  would  happen. 

2252.  {Mr.  Bead.)  When  you  speak  of  bush  taking 
some  time  to  grow  again  on  a  cleared  area  you  refer 
entirely  to  the  East  Africa  Protectorate  ? — Yes. 

2253.  Where  there  is  very  little  sleeping  sickness. 
With  regard  to  those  protectorates  where  sleeping 
sickness  is  a  serious  matter,  like  it  is  in  Uganda  and 
Nyasaland,  do  you  think  the  same  thing  applies  ? — 
Yes.  I  think  that  once  an  area  has  been  cleared  of 
bush,  it  is  a  comparatively  simple  thing  to  keep  it 
clear  afterwards. 

2254.  Even  where  there  is  heavy  elephant  grass  as  in 
Uganda,  for  instance  ? — You  do  not  get  elephant  grass 
and  bush  growing  together.  You  do  not  get  forest  and 
elephant  grass  together.  Elephant  grass  grows  by 
itself,  and  I  have  never  seen  fly  personally  in  elephant 
grass  alone. 

2255.  I  gather  that  you  think  that  any  general 
attempt  at  extermination  of  the  game  would  be  futile, 
but  it  has  been  suggested  here  that  there  should  be 
local  extermination  of  game  in  the  neighbom-hood  of 
villages.  You  know  a  good  deal  about  game,  and  I 
would  like  to  put  this  question  to  you,  which  I  put  at 
an  earlier  stage  of  the  meetings  of  the  Committee. 
Take  the  country  in  the  neighbourhood  of  a  village  ; 
one  assumes  that  that  country  can  only  support  a 
certain  amount  of  game  of  all  kinds,  the  big  game, 
the  medium  game,  as  I  will  call  it,  like  duikers,  and 
so  on,  and  the  gi-ound  game,  the  smaller  mammalia. 
If  you  succeeded  in  exterminating  the  big  game, 
is  it  not  possible  that  the  medium  game,  the 
duikers  for  instance,  might  increase  to  such  an  extent, 
because  there  would  be  no  competition  between  them 
and  the  big  game  which  had  been  exterminated,  as 
to  be  a  very  serious  menace  to  the  native  i^lanta- 
tions?  I  understand  that  they  are  very  destructive 
animals,  and  by  upsetting  the  balance  of  nature  in 
that  way,  you  might  bring  about  a  more  serious  state 
of  things  than  existed  before  ? — I  do  not  think  that 
that  would  happen.  I  think  that  the  duiker  and  very 
small  antelope  are  the  most  ditficult  to  exterminate. 
If  game  is  exterminated  on  a  large  scale,  I  do  not 
think  that  any  small  species  remaining  would  increase 
out  of  due  proportion.  Previously,  I  was  refen-ing  to 
the  necessity  of  using  a  fence  in  any  experiment. 
What  I  meant  was  what  you  refer  to  now,  and  that 
if  it  was  done  on  a  large  scale  round  villages,  it  would 
be  necessai-y  to  fence  the  villages  from  large  areas, 
over  which  extermination  could  not  be  carried  out. 
I  would  fence  off  a  portion  of  a  big  fly  area  under 
natural  conditions,  and  exterminate  the  game  in  that 
portion,  and  not  take  an  isolated  fly  area. 

2256.  Any  general  extermination  in  the  neighbour- 
hood of  a  village  would  be  so  costly  as  to  be  prohibiti  i^e  ? 
—Certainly.    That  is  why  T  think  it  is  prohibitive. 


2257.  {Sir  John  Bradford.)  You  say  in  your  precis 
that  in  1909  you  met  with  several  cases  of  sleeping 
sickness  south  of  the  Zambesi.  Did  they  run  a  rapid 
course  or  a  slow  course  ? — I  can  only  tell  you  (I  had 
not  a  microscope  at  the  time)  that  the  two  or  three 
patients  that  I  saw  said  they  had  been  ill  for  one 
or  two  years.  That  was  in  1908,  and  at  that  time  mor- 
sitans  had  hardly  been  suspected  of  transmitting  human 
try][3anosomes,  and  I  did  not  attach  much  importance 
to  it  myself.  I  brought  back  a  great  many  flies  with 
me,  and  Mr.  Austen  had  them  at  the  British  Museum. 
They  were  all  niorsitans  and  not  ixdpalis.  I  spoke 
to  Dr.  Bagshawe,  and  he  thought  it  extremely  unlikely 
that  there  would  be  a  case  of  human  jbrypanosomiasis, 
but  I  am  satisfied  now  that  there  was. 

2258.  I  am  not  throwing  doubt  upon  it,  but  I  want 
to  know  whether  you  think  that  the  sleeping  sickness 
you  saw  was  in  any  way  different  from  that  which  had 
been  previously  described  in  Uganda  ? — I  saw  four  or 
five  cases  of  natives  and  they  said  they  had  been  iU  for 
from  one  to  two  years.  I  can  only  give  you  that 
information. 

2259.  Now  with  reference  to  trypanosomes  in 
cattle,  have  you  from  your  own  experience  any  know- 
ledge of  any  sickness  having  been  due  to  the  moving 
of  cattle  ? — Yes.  A  few  cattle  are  brought  down  by 
traders  from  the  northern  parts  of  the  Protectorate, 
I  mean  Boran  and  Rendile  cattle.  Some  of  them 
become  affected  and  afterwards  die,  many  die  of  East 
Coast  fever,  and  cases  of  trypanosomiasis  are  not 
detected.  The  cattle  from  the  north  are  coming  from 
a  clean  area  into  an  endemic  area  of  East  Coast  fever, 
and  the  death-rate  is  very  high  in  some  cases,  and 
frequently  I  think  there  may  be  undetected  cases  of 
trypanosomiasis. 

2260.  The  presence  of  trypanosomiasis  in  game  is 
looked  upon  by  many  as  a  serious  danger  to  cattle  ? — 
Yes. 

2261.  What  is  your  opinion  about  that  ? — I  should 
think  it  has  been  conclusively  proved  that  it  is  so. 
Inoculations  have  been  carried  out  from  game  into 
suscej)tible  animals.  I  think  that  sufficiently  con- 
clusive. In  the  case  of  human  beings  I  think  there  is 
possible  doubt  about  it.  It  is  very  remarkable  that 
the  percentage  of  fly  infected  with  human  trypanosomes 
should  be  so  small  compared  with  that  which  is  said  to 
be  infected  with  animal  tryi>anosomes.  If  the  try- 
imnosomes  have  been  distinguished,  it  is  curious  that 
the  fly  infected  with  human  trypanosomiasis  should  be 
only  2  or  3  per  cent.,  while  the  fly  infected  with  animal 
trypanosomes  should  be  10  or  13  per  cent.,  while  it 
is  said  that  50  per  cent,  of  the  game  in  the  fly  areas  is 
infected  wdth  various  trypanosomes. 

2262.  With  reference  to  the  cattle  trypanosomiasis 
would  you  regard  the  trypanosomiasis  of  game  as  a 
more  serious  cause  of  cattle  disease  than,  for  example, 
the  moving  of  possibly  infected  cattle  .f — Yes.  I  think 
it  tends  to  keep  up  the  infection  in  an  area,  whilst  the 
moving  of  cattle  through  an  area  would  hardly  do  so. 

2263.  I  understand  you  look  upon  man  as  an 
important  reservoir  as  regards  human  sleeping  sick- 
ness ? — I  am  not  really  qualified  to  speak  on  that. 

2264.  I  am  not  going  to  cross-examine  you  about 
it,  but  I  want  to  know  whether  the  remarks  apply  to 
the  sleeping  sickness  of  Uganda  or  to  that  of  other 
parts  of  Africa  ? — I  meant  them  to  apply  particularly 
to  I^yasaland  and  Rhodesia. 

2265.  You  do  not  confine  them  to  Uganda  ? — No. 

2266.  It  has  been  found  in  Uganda,  has  it  not  ? 
—Yes. 

2267.  Now,  with  reference  to  the  effect  of  clearing 
on  the  presence  of  Glossina,  do  yom-  remarks  apply  to 
palpalis,  or  to  morsitans,  or  to  both  ? — I  think  any  fly, 
regardless  of  what  the  species  is  :  if  it  is  a  well-marked 
area  of  bush  or  forest,  clearing  will  do  away  with  the 
fly.  I  have  never  experienced  any  tsetse-fly  in  open 
plain  country.  I  have  never  seen  it  and  I  have  seen 
cattle  grazing  in  the  Southern  Reserve  in  the  East 
Africa  Protectorate  within  200  yards  of  bush  in  which 
I  know  there  is  fly. 

2268.  There  has  been  a  good  deal  of  clearing  on 
the  shores  of  Lake  Victoria? — Yes,  I  believe  par- 
ticularly in  Uganda,  not  so  veiy  much  in  East  Africa. 
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2269.  Has  that  clearing  led  to  a  diminution  in 
the  number  of  palpalis  ? — Yes.  In  the  case  of  Kisu^mu 
itself,  the  port  on  Lake  Victoria  on  the  East  Afiican 
side,  the  clearing  has  practically  exterminated  the  fly- 
round  the  immediate  neighbourhood  of  Kisumu. 

2270.  Are  you  satisfied  of  that  from  your  own 
knowledge  ? — Tes  ;  there  is  no  doubt  of  it. 

2271.  Tou  ai-e  equally  satisfied  of  the  same  fact 
with  regard  to  morsitans  in  other  parts  ? — I  have  never 
seen  a  morsitans  area  cleared,  but  I  believe  it  would 
be  equally  successful, 

2272.  These  remarks  of  yoiu-s  apjjly  to  pulpalis  ? — 
Yes,  particularly /'(tscft,  in  Uganda. 

2273.  They  do  not  apply  to  morsitans  ? — No.  I 
have  never  seen  a  moii'sitans  area  cleared. 

2274.  {Dr.  Buyshaive.)  What  symptoms  did  the 
sick  natives  you  saw  show  ? — They  were  very  much 
emaciated.  I  tiu-ned  up  an  old  diary  to  look  it  up. 
One  man  constantly  fell  asleep  in  camp  two  or  three 
times  in  an  hoiu-.  I  do  not  know  whether  I  examined 
them  to  see  whether  they  had  swollen  glands  or  not, 
but  blood  smears  were  sent  to  Dr.  Moffat  and  the 
result  of  the  examination  was  negative.  It  is  some 
years  ago  now. 

2275.  Could  they  walk?— They  could  walk,  but 
they  were  obviovisly  ill  and  torpid  and  in  a  very  bad 
condition. 

2276.  Had  they  cedema? — Yes ;  all,  I  think,  showed 
the  cedema  round  the  legs  and  ankles,  but  I  cannot 
speak  of  anywhere  else. 

2277.  If  they  were  cases  of  human  trypanosomiasis 
that  would  show  that  the  disease  has  existed  in  man 
south  of  the  Zambesi  for  a  much  longer  time  than  is 
supposed  ? — Yes. 

2278.  So  it  is  important  to  find  out  what  they  really 
were.  It  would  he  very  difficult  now  to  say  for  certain 
whether  they  were  cases  of  human  trypanosomiasis  ? 
— Yes,  it  would  be  very  difficult.  They  might  have 
been  cases  possibly  even  of  malaria. 

2279.  Ill  your  stimmary  you  allude  to  the  area  in 
the  neighbourhood  of  Kibwezi,  in  which  there  are  two 
species  of  tsetse-fly,  l;)ut  game  animals  are  very  scarce. 
Were  the  fly  numerous  ?  It  is  very  difficult  to  estimate 
the  numbers  of  the  fly,  but  can  you  give  us  an  idea  ? — 
They  fluctuate  during  the  wet  and  diy  seasons.  The 
two  species  are  paUidipes  and  brevipalpis,  and  pallidipes 
appear  principally,  if  not  entirely,  diu'iug  the  rainy 
weather. 

2280.  Ai-e  they  numerous  enough  to  constitute  a 
plague  ? — No.  One  can  almost  always  find  one  or  two. 
A  few  come  into  the  railway  carriages  occasionally, 
but  they  are  not  so  numeroiis  as  to  constitute  a 
plague. 

2281.  You  say  that  you  know  of  no  fly  areas  in  the 
East  Africa  Protectorate  in  which  the  game  could  be 
exterminated,  except  by  an  enormous  expenditure. 
That  is  due  to  the  large  size  of  the  areas  ? — Yes,  and 
unless  an  experiment  of  that  sort  is  cairied  out  within 
a  reasonable  time  it  loses  most  of  its  value.  I  take 
it  for  granted  that  if  no  result  comes  for  20  or  30  years 
it  is  practically  useless. 

2282.  What  is  the  smallest  fly  area  in  the  East 
Afi-ica  Protectorate  in  square  miles? — It  is  difficult 
to  say.  Take  the  area  on  the  upper  part  of  the  Tana. 
There  is  no  doubt  fly  the  whole  way  down  the  Tana 
tliough  the  areas  are  not  connected.  There  is  no  doubt 
that  a  great  deal  of  the  northern  part  is  all  fly  area 
and  other  places  are  along  the  courses  of  rivers.  I 
would  say  500  or  600  square  miles — probal^ly  more 
than  that — would  be  the  very  least. 

2283.  The  isolated  areas  on  any  individual  river 
would  probably  communicate  ? — Yes.  I  know  seveiul 
which  appear  to  be  isolated  but  which  are  not.  There 
are  small  streams  running  into  the  big  streams  and  you 
find  fly  all  along  the  courses  of  the  small  streams. 

2284.  In  East  Africa  is  the  fly,  say  pallidipes, 
specially  associated  with  water? — Yes,  I  think  palli- 
dipes is.  I  have  never  seen  it  in  very  dry  comitry.  It 
is  nearly  always  along  the  course  of  a  stream.  Longi- 
pennis  is  a  fly  I  have  seen  in  very  dry  country.  Palli- 
dipes is  in  cotintry  which  is  moist  if  not  within 
reasonable  distance  of  a  stream.    The  countiy  along 


the  coast  of  Moml^asa,  is  nearly  always  fairly  moist 
and  it  is  infested  with  pallidipes. 

2285.  In  that  resj^ect  it  diifei's  fi-om  morsitanl 
which  is  very  far  from  water  ? — Yes,  I  have  seer; 
morsitans  a  considerable  way  from  water,  particularly 
in  the  forest. 

2286.  It  is  very  often  said  that  the  habits  and 
habitat  of  pallidipes  and  morsitans  are  practically  the 
same,  but  you  do  not  think  so  I  take  it  ? — They  are  not 
according  to  my  experience.  I  have  only  experienced 
them  in  widely  difPerent  places.  Morsitans  I  have  only 
seen  south  of  the  Zambesi  and  pallidipes  in  East  Africa. 
The  country  is  very  dissimilar  on  the  whole.  I  have 
never  seen  pallidipes  in  anything  like  the  sort  of 
country  I  have  seen  morsitans  in. 

2287.  You  say  fm-ther  that  you  would  recommend, 
if  any  expenditm-e  is  to  he  incm-red,  that  money  should 
l)e  spent  on  dealing  operations  first  and  then  on 
therapeutic  and  immunising  research.  Do  you  think 
that  clearing  operations  would  get  rid  of  the  fly  or 
merely  drive  it  away  ? — They  would  probaljly  get  rid  of 
it  altogether  in  the  areas  cleared.  Init  there  is  always 
the  danger  of  leaving  a  small  area  along  a  river  bed, 
which  is  not  cleared  and  in  which  a  few  fly  exist.  I 
think  the  clearing  of  an  area  exterminates  the  fly. 
The  morsitans  areas  I  have  seen  in  South  Africa  are  all 
in  the  mopani  forest.  It  is  a  more  jpractical  undertaking 
to  exterminate  the  trees  than  it  is  to  exterminate  ga.me. 
although  it  is  an  enormous  undertaking. 

2288.  If  you  only  cleared  part  the  fly  ai-ea  w  ould 
you  expect  to  exterminate  them  to  some  extent  or 
would  they  go  to  another  part  of  the  area  ? — I  do  not 
think  it  would  have  any  effect  on  the  area  not  cleared. 

2289.  I  do  not  mean  that.  My  point  is  rather  this, 
that  if  you  sought  to  exterminate  fly  by  clearing  in 
an  area,  you  would  have  to  clear  the  whole  of  the 
area  ? — Yes,  I  think  so,  certainly.  I  think  it  would  Ije 
a  dangerous  experiment  to  leave  any  uncleared. 

2290.  You  do  not  suggest  an  expenditure  of  money 
on  the  study  of  methods  for  destruction  of  the  fly 
otlier  than  clearing  ? — No.  The  only  method  that  has 
had  any  success  was  tried  in  Principe  Island.  Natives 
dressed  in  black  and  smeared  with  birdlime  are  said  to 
have  reduced  the  number  of  the  fly,  Init  it  does  not 
ap2)ear  to  l>e  a  very  practical  method.  The  only 
method  I  know  of  is  the  clearing  of  the  bush. 

2291.  You  do  not  think  yourself  that  any  other 
method  is  practicable? — I  have  never  heard  of  one, 
and  I  cannot  imagine  one. 

2292.  {Dr.  Balfovr.)  You  have  occa.sionally  solmi 
tsetse-flies  in  railway  carriages  you  say? — Yes. 

2293.  Could  a  fly  ever  be  transported  ovc  :i  Ituig 
distance  by  train? — Yes.  Au  instau:',e  came  uiuirr  my 
own  observation.  A  fly  was  caught  biting  one  df  iny 
polo  ponies  atNairo))i,  which  is  at  least  100  mile--  from 
the  nearest  fly  area.  That  fly  must  have  come  in  thi' 
train.  There  is  no  other  way.  Several  flies  have  Ijeon 
caught  at  Naivasha  station  and  at  Nairobi  station. 

2294.  Have  you  ever  known  an  area  become  infested 
by  that  means — by  flies  being  transported  by  trains  or 
steamers  ? — No,  I  have  never  heard  of  it,  and  I  do  not 
think  it  is  at  all  likely.  I  have  constantly  caught  flies 
on  the  steamers  on  the  Congo. 

2295.  A  long  distance  away  from  a  fly  area  ? — Nn. 
in  the  immediate  vicinity  of  a  fly  area. 

2296.  Will  the  fly  follow  a  native  boat  out  of  the 
fly  area  ? — I  do  not  think  they  follow.  I  think  it  is 
quite  exceptional  if  they  do. 

2297.  That  is  true  of  caravans  also,  is  it  not — that 
they  rarely  follow  a  caravan  ? — Very  rarely.  I  have 
had  fly  on  myself  and  on  the  porters  in  a  fly  area. 
You  may  find  them  for  a  mile,  but  aftei-  that  they 
disappear. 

2298.  {Sir  Edmund  Loder.)  I  am  not  a  believer  in 
a  fence  that  will  stand  the  rush  of  zebras  which  are 
being  chased  by  lions  or  anything  of  the  kind.  I  have 
seen  them  in  my  camp  a  hitndred  at  a  time.  A  stone 
wall  would  not  stop  the  rush.  Do  you  think  a  fence 
would  ? — Yes,  but  you  must  have  a  trench  or  something 
in  front  to  stop  the  i-ush,  and  the  fence  must  be  really 
good.    If  possible  it  should  follow  the  line  of  a  river. 

2299.  The  cost  of  the  ditch  would  l>e  extra  to  the 
cost  of  the  fence? — Yes.  and  the  fence  has  to  be  of  a 
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very  expensive  type.  If  it  is  put  up  in  country  in 
which  there  is  good  fencing  wood,  wood  can  be  used 
instead  of  ii-on,  but  it  means  constant  siipervision  to 
see  that  it  is  not  burnt  down  by  grass  fires. 

2300.  If  a  fence  was  put  up  at  any  place  in  East 
Africa  for  any  length  on  a  river,  there  is  the  question 
of  floods,  which  are  a  ten-ible  thing,  and  men  would 
have  to  watch  to  put  up  the  fence  again  ? — It  would 
be  very  difficult.  You  might  use  the  river  as  one 
boundary. 

2801.  In  most  places  the  rivers  get  very  dry  in 
some  parts  of  the  year,  and  if  it  was  not  fenced  the 
animals  woiild  come  through? — Tes. 

2302.  In  flood  time  the  fence  would  go,  and  you 
would  have  to  have  a  gang  of  men  at  the  side  of  the 
river  to  put  it  up  again.  No  doubt  it  can  be  done  ? — It 
might  be  possible  to  have  a  fence  which  would  swing 
one  way  but  not  the  other. 

2303.  I  have  seen  it  tried  in  Scotland  on  a  smaller 
scale  and  it  failed. — Tou  are  trying,  you  see,  in  this 
case  to  keep  the  game  not  in  an  area,  but  from  getting 
in. 

2304.  It  can  be  done,  but  will  it  not  be  pi-ohibitively 
dear  ? — Yes,  it  is  certainly  expensive. 

2305.  (Mr.  Austen.)  Have  you  ever  met  with  a 
breeding  place  of  Glossina  niorsitans  ? — No,  I  have  never 
found  the  pupae  of  any  sj)ecies  of  tsetse-fly. 

2306.  You  mention  in  your  statement  a  morsitans 
area  in  the  marshes  of  Ngamiland,  which  was  full  of 
game,  and  you  say  that  the  boundary  was  most  sharply 
defined.  Game  was  also  found  outside,  and  there  was 
no  apparent  diflierence  to  account  for  the  restriction  of 
the  fly  area  ? — No,  except  that  there  were  possibly 
more  bulfalo  inside  the  fly  area  than  there  were  out- 
side. They  were  not  entirely  confined  to  the  fly 
area. 

2307.  On  thinking  over  the  case,  do  you  consider 
that  there  is  any  reason  to  suppose  that  the  area  where 
you  found  the  fly  was  a  breeding  area,  while  the  area- 
outside  was  not  ? — If  so  there  is  some  governing  factor 
that  we  do  not  know  anything  about. 

2308.  There  was  nothing  to  indicate  it  ? — Absolutely 
"nothing.    The  river  was  nmning  through  a  mopani 

forest  with  marsh  on  both  banks  of  the  river  to  a 
certain  extent. 

2309.  Was  there  anything  in  the  shape  of  an 
excessive  number  of  dead  trees  in  the  area  where  you 
found  the  fly  ? — No ;  the  conditions  were  exactly 
similar.  There  are  a  certain  number  of  dead  trees. 
The  mopani  forest  is  about  the  same  all  over.  The 
wood  is  rather  like  a  beech  wood.  A  number  of  the 
trees  are  twisted  and  ci-acked,  and  there  are  holes.  I 
do  not  think  you  will  find  one  area  in  which  thej-e  are 
more  dead  trees  than  in  another.  It  is  about  the  same 
all  oyer. 

2310.  Do  you  know  the  scientific  name  of  the 
mopani  forest  tree  ? — No,  I  do  not. 

2311.  You  mention  a  place  where  game  is  very 
scarce  though  dik-dik  are  fairly  numerous,  where  you 
find  brevipalpis  and  pallidipes.  Do  you  consider  that 
the  tsetse-flies  feed  on  the  dik-dik  more  especially  ? — 
They  miist,  I  think.  There  are  a  fair  number  of 
rhinoceroses,  a  few  water-buck  and  a  few  lesser-koodoo. 
The  dik-dik  is  certainly  the  most  nu.merous  species  there. 

2312.  Do  you  think  that  the  dik-dik  furnish  the 
major  portion  of  the  flies'  food  supply  ? — I  would  not 
say  that.  They  may  feed  on  bii'ds  or  animals,  but 
that  is  certainly  the  most  mimerous  species  of  game. 

2313.  Of  mammal  ?— Undoubtedly. 

2314.  Would  it  be  possible  to  exterminate  the  dik- 
dik  in  a  given  area  ? — Yes.  I  think  it  could  be  done  by 
trapping  and  game  nets — by  di'iving  or  even  game  nets 
without  driving. 

2315.  Would  other  measures  be  necessary  than 
would  be  necessary  in  the  case  of  the  larger  mammals  ? 
— No.  I  think  that  trapping  and  driving  into  nets 
would  be  one  of  the  most  effective  ways  of  clearing  an 
area  of  all  game. 

2316.  Of  all  animals  ?— Yes,  and  if  there  are 
isolated  water  holes,  I  would  fence  off  the  water  holes 
so  that  they  could  not  get  to  them,  or  could  only 
get  in  and  could  not  get  out  again.    It  would  be  a 


trap.  You  see,  they  would  jump  in  and  not  get  out 
again. 

2317.  As  regards  water  holes,  the  suggestion  has 
been  made  that  it  would  be  advisable  to  poison  them. 
Have  you  any  opinion  to  express  as  to  what  the  result 
would  be  ? — Would  it  be  possible  to  use  a  poison  that 
could  be  eradicated  afterwards  ? 

2318.  I  have  not  any  details.  — I  think  it  would  be 
objectionable.  I  think  it  would  be  almost  certain  to 
lead  to  the  death  of  a  good  many  natives.  They 
would  certainly  not  stay  out  of  the  area. 

2319.  Would  it  be  likely  to  have  any  effect  on  birds 
which  prey  on  injurious  insects  such  as  locusts  and 
things  of  that  sort  ? — Not  seriously,  I  think. 

2320.  It  would  not  produce  a  prejiidicial  effect  in 
that  way  ?■ — No. 

2321.  But  there  would  be  a  risk  of  poisoning  the 
natives  ? — Yes,  there  would  be  a  risk  of  poisoning  the 
natives  undoubtedly. 

2322.  Are  you  well  acquainted  with  the  eland  ? — 
Yes,  I  know  it  very  well. 

2323.  Would  it  be  possible  to  domesticate  that 
animal  ? — Yes.  I  have  seen  numbers  of  them  domesti- 
cated. They  are  very  easily  domesticated  ;  one  of  the 
easiest  of  all  game  animals.  They  are  one  of  the  few 
animals  which  can  be  caught  up  to  six  months  old  and 
afterwards  become  quite  tame. 

2324.  When  they  are  tamed  how  is  it  possible  to 
nse  them? — I  have  never  seen  them  put  to  any 
practical  use.  Some  farmers  have  kept  them  with  the 
idea  of  spanning  them  in  instead  of  oxen  or  with  oxen, 
but  they  are  certainly  not  as  good  and  I  do  not  think 
they  will  do  the  work.  Some  people  have  the  idea  of 
keeping  them  for  milk,  hut  they  will  not  give  as  much 
milk  as  a  cow  obviously.  Most  of  those  I  have  seen 
have  ultimately  been  sold  to  dealers,  Bamum  and 
Bailey  and  people  of  that  sort. 

2325.  You  do  not  think  it  would  be  possible  to  use 
them  like  trek  oxen  for  haulage  purposes  ? — No,  I  do 
not  think  they  would  ever  be  as  good  as  trek  oxen  or 
do  as  much  work.  It  is  possible  they  might  be  kept 
for  slaughter  for  meat.  That  is  the  only  possiWe  use 
I  think  you  can  put  an  eland  to.  For  draught 
animals  I  do  not  think  they  are  possible  except  as  a 
fad  or  a  luxury. 

2326.  Have  you  had  any  practical  experience  of 
cattle  ticks  ? — Yes. 

2327.  Is  it  a  fact  that  when  game  has  been  driven 
out  from  a  tract  of  country  and  domestic  cattle  have 
been  introduced,  the  cattle  ticks  have  enormously 
increased  in  numbers  in  that  district  ? — I  have  never 
seen  a  case  of  that,  but  I  have  seen  a  somewhat  similar 
case  which  is  rather  interesting  :  I  have  seen  a  case 
of  a  man  who  had  a  large  farm,  a  good  deal  of  it  fenced, 
who  used  to  put  his  cattle  at  night  into  a  boma  or 
small  enclosure  full  of  mud  trodden  up  by  the  cattle. 
The  cattle  were  kept  in  dui-ing  the  night  and  let  out 
during  the  day.  Whilst  he  adhered  to  this  proceeding 
the  ticks  undoubtedly  became  a  good  deal  less.  For 
some  reason  or  other  he  allowed  the  cattle  out  at  night 
and  very  rapidly,  wherever  they  went,  the  ticks 
increased  enormously.  His  theory  was  that  they  fell 
off  at  night  in  the  mud  and  were  trodden  under  foot 
when  they  were  in  the  enclosure,  and  when  they  were 
not  in  the  enclosure  every  tick  that  fell  fi'om  an 
animal  was  able  to  lay  eggs. 

2328.  I  l)elieve  I  am  right  in  saying  that  cattle 
ticks  are  found  on  wild  animals  ? — Undoubtedly, 
particiilarly  the  zebras.  That  is  one  of  the  most 
prolific  carriers  of  ticks.  Small  gazelle  and  hai-tebeeste 
and  such  like  animals  can-y  very  few. 

2329.  It  has  been  suggested  that  when  cattle  ticks 
from  force  of  circumstances  have  none  of  their  natural 
hosts  in  the  shape  of  game  to  feed  upon,  they  attach 
themselves  to  cattle  and  increase  in  numbers,  but  you 
are  not  aware  of  that  ? — No,  I  am  not. 

2330.  You  say  you  think  an  experiment  ought  to 
be  tried,  but  that  you  have  grave  doubts  as  to  whether 
it  would  lead  to  any  definite  conclusions.  Now  why, 
if  you  have  grave  doubts  whether  it  would  lead  to 
definite  conclusions,  do  you  still  think  it  should  be 
tried  ? — 1  think  it  would  allay  what  I  call  the  outcry 
of  tho  genei'al  public,  if  it  was  tried  and  found  either 
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to  be  a  failure  or  to  be  negative,  and  I  think  it  might 
prove  that  if  it  was  extremely  ccstly  on  a  small 
scale  or  impossible  to  exterminate  game  over  a  small 
area,  it  is  far  more  impossible  on  a  large  scale.  That 
is  one  of  the  benefits  that  would  be  got  from  it.  It 
would  be  extremely  difficult  to  exterminate  everything 
in  an  area.  It  would  have  to  be  fairly  large,  say  25 
miles  each  way,  625  square  miles.  It  would  not  be 
much  use  dealing  with  a  smaller  area. 

2331.  Why  should  it  be  as  large  as  that? — Do  you 
not  think  it  is  possible  that  there  might  be  movement 
of  the  fly  ? 

2332.  I  think  there  certainly  might.  You  regard 
the  suggested  experiment  if  it  take  place,  as  a  sort  of 
••  sop  to  Cerberus,"  Cerberus  being  the  general  public  ? 
— Hardly.  We  cannot  say  for  certain  that  it  would 
be  a  failure,  and  I  think  in  any  case  there  might  be 
interesting  scientific  results  derived  from  it. 

2333.  What  do  you  mean  by  the  "  public  outcry  " 
of  which  you  have  spoken  ?  Is  there  in  fact  a  public 
outcry  in  regard  to  this  at  the  ^jresent  time  ? — There 
is  in  Nyasaland  and  Rhodesia  from  what  I  read.  In 
countries  where  people  are  in  contact  with  the  fly  and 
where  the  idea  is  that  the  game  is  entirely  responsible 
for  the  distribution  of  fly,  and  also  for  the  disease  it 
transmits,  a  large  number  of  people  are  firmly  con- 
vinced that  extermination  of  game  would  be  possible 
in  those  places,  and  that  it  would  entirely  do  away 
with  the  fly,  but  they  do  not  realise  Ikjw  k)ng  it  would 
take. 

2334.  I  take  it  that  that  is  your  impression  from 
what  you^  have  read  ? — Yes,  from  what  I  have  read 
and  people  I  have  spoken  to.  One  meets  a  good  many 
people  coming  up  from  South  Africa  and  the  first 
thing  they  say  is  "  Look  at  your  game  reserve."  A 
number  of  them  have  been  opposed  to  it,  because  they 
imagine  that  wherever  there  is  game  fly  will  bepi-esent 
— I  mean  those  people  who  are  really  thoroughly 
ignorant.  With  that  class  of  man  there  is  no  doubt  a 
wide  feeling  that  game  is  entirely  responsible  for  all 
the  disease  and  trouble  that  there  is  with  tsetse-fly. 

2335.  Do  you  know  how  they  have  got  that  idea? 
— I  think  chiefly  because  in  most  fly  areas  there  is 
a  good  deal  of  game.  That  is  one  of  the  principal 
reasons. 

2336.  Yes,  but  I  mean  how  have  they  accpiired  the 
idea  that  the  game  is  a  danger  to  their  stock  or  to 
themselves  ? — To  a  great  extent  it  is  because  they 
have  been  told  it  is  a  danger,  and  I  think  if  the  results 
are  published  with  regard  to  pathogenic  try^Danosomes 
which  ha,ve  already  been  found  in  game,  what  I  call 
the  general  pul)lic  naturally  will  say  "  Here  is  the 
explanation  of  the  whole  thing." 

2337.  The  general  pi\blic  gradually  hears  of 
scientific  results  and  bases  its  opinion  on  them  ? — Yes, 
certainly.  These  things  are  published  in  the  East 
African  papers  and  many  of  the  daily  papers. 

2338.  Apart  from  trypanosomiasis  in  domestic 
animals,  which  is  admitted  to  be  connected  with  game, 
have  you  met  many  people  from  Nyasaland  or 
Rhodesia  who  consider  that  game  are  responsible  for 
Imman  trypanosomiasis  in  those  countries  ? — No  ;  the 
people  I  have  met  would  hardly  separate  the  two.  I 
think  they  call  it  fly  disease,  as  a  rule. 

2339.  Do  they  call  it  fly  disease  in  mp.n  ? — Some 
call  it  fly  disease  and  some  sleeping  sickness.  I  think 
they  generally  realise  that  it  is  caused  by  tsetse-fly. 
Most  of  the  men  I  have  met  have  complained  more 
because  of  its  being  a  disease  among  domestic  stock 
than  a  disease  among  human  beings. 

2340.  Settlers  in  East  Africa  have  no  practical 
experience  of  the  problem  ? — ■  No  ;  practically  the 
problem  does  not  exist.  They  speak  of  what  they  read 
and  what  they  hear. 

2341.  (Dr.  Martin.)  You  say  that  the  settlers' opinion 
is  that  the  game  is  a  source  of  danger  to  their  domestic 
stock  ? — Yes. 

2342.  You  think  that  they  have  come  to  that 
opinion  merely  by  being  told  so? — Partly  by  being 
told  so,  and  partly  because  they  see  themselves  that 
most  fly  areas  are  inhabited  by  considerable  numbers 
of  game — most  of  the  morsitans  area,  certainly.  One 
is  boimd  to  admit  that. 


2343.  Do  you  think  they  are  mistaken  in  their 
conclusions  ? — I  think  they  are  probably  mistaken  with 
regard  to  human  trypanosomiasis. 

2344.  But  with  regard  to  their  stock  I  mean  ? — It 
appears  to  me  from  experiments  canied  out  that  there 
is  no  dotxbt  that  these  animals  are  harbouring  the 
trypanosome  pathogenic  to  stock. 

2345.  Yes,  you  have  just  told  us  that.  You  think 
they  are  not  mistaken  then  in  assuming  that  it  is 
a  source  of  danger  to  their  own  stock  ? — No,  I  do  not 
think  they  are  mistaken. 

2346.  Do  you  think  that  a  clearing  of  half  a  mile 
would  render  the  transport  of  palpalis  negligible  from 
your  own  experience? — Do  you  mean  half  a  mile  on 
each  side  of  the  I'oad  ? 

2347.  No.  Supposing  you  had  a  belt  half  a  mile 
wide,  do  you  think  that  palpalis  would  cross  that  to  any 
great  extent  ? — Yes.  I  think  it  might  cross,  but  I  think 
there  would  be  veiy  little  dangei-  to  porters  or  caravans 
passing  through  that  area.  I  think  they  would  meet 
with  very  few  fly  passing  through  an  area  half  a  mile 
wide. 

2348.  That  is  not  wliat  I  meant.  If  you  had  an 
area  surrounded  by  a  belt  which  is  cleared  by  the 
timber  being  burnt  and  not  allowed  to  grow  up  again — • 
by  periodical  burning,  do  you  think  that  palpalis  would 
fly  across  it  to  any  extent  ? — I  think  there  is  danger. 
It  is  too  small  an  area. 

2349.  There  might  be  danger  of  one  fly,  but  do  you 
think  it  a  serious  menace  to  the  success  of  the  experi- 
ment ? — Yes. 

2350.  Would  that  Ai)iAy  to  pjallidipes  ! — Yes,  to  any 

%• 

2351.  You  think  it  of  course  with  regard  to 
■morsitans  ! — Yes  ;  I  think  it  too  naiTOw  a  strip. 

2352.  What  size  strip  would  give  a  reasonable  hope 
of  success  ? — What  are  you  trying  to  do  by  the  strip  ? 

2353.  Supposing  you  surrounded  the  experimental 
area  by  a  cleared  area  with  the  hojje  of  minimising  as 
mvich  as  possible  the  ingress  of  the  flies  from  outside 
to  inside,  what  distance  would  give  you  a  reasonable 
chance  of  siiccess  do  you  think  ? — Possibly  a  mile. 

2354.  I  recognise  that  nobody  has  accurate  know- 
ledge ^vith  regard  to  this  and  I  just  want  your 
impression. — Probably  a  mile. 

2355.  That  Avould  apply  to  morsitans  as  to  others  ? 
— Yes,  probably  to  all  tsetse-flies. 

2356.  Do  you  believe  it  possible  to  form  an  efficient 
fence  locally  ? — Do  you  mean  without  importing  iron 
standards  and  that  sort  of  thing  ? 

2357.  Yes.-— Yes,  but  I  think  it  would  be  far  more 
expensive  in  upkeep. 

2358.  You  are  familiar  with  the  type  of  counti-y  in 
Nyasaland  ? — No.  I  am  not  familiar  with  Nyasaland. 
That  is  the  difficulty.    I  have  never  been  there. 

2359.  I  understand  that  the  timber  is  small  owing  to 
the  periodic  burning  that  you  get  in  many  parts  of 
the  African  Continent,  that  it  is  called  "  orchard  bush  " 
country,  with  scattered  trees  with  gi-ass  between. — 
With  regard  to  the  cedar  and  other  trees  in  East  Africa, 
I  believe  the  same  species  are  found  in  Nyasaland.  I 
should  think  there  must  be  plenty  of  timber. 

2360.  I  do  not  think  that  the  timber  is  higher  than 
30  or  40  feet  in  the  immediate  neighbourhood.  Could 
you  make  a  fence  of  that  ? — No,  it  would  not  be  strong 
enough  for  the  straining  posts.  You  would  have  to 
import  some  timber. 

2361.  You  think  that  a  game  fence  could  ])e  made 
locally,  but  on  the  whole  it  should  be  made  of  iron  ?■ — 
It  would  be  so  in  East  Africa.  The  transj^ort  conditions 
are  difl:'erent  in  Nyasaland. 

2362.  You  think  it  coiild  be  done  ? — I  think  it  could 
be  done,  but  it  would  be  a  very  expensive  undertaking. 

2363.  I  imagine  it  would  be  possible  to  repair  the 
damage  done  by  zeliras  about  which  one  member  of 
the  Committee  is  anxious,  and  to  drive  them  out  even 
if  they  got  in  ? — I  am  satisfied  that  game  could  be 
fenced  out  of  an  area  or  kept  in.  I  want  to  impress 
upon  you  that  it  is  quite  useless  to  put  up  a  fence 
miless  it  is  a  fence  of  the  very  first  class,  and  it  would 
be  a  very  expensive  undertaking. 

2364.  From  your  answer  to  another  member  of  the 
Committee,  I  understand   that   you   think  that  an 
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experiment,  if  properly  can-ied  out,  would  lead  to 
information  of  value  apart  from  allaying  the  clamour 
iJiat  has  been  referred  to? — Tes,  I  think  it  might  lead 
to  the  discovery  that  the  fly  will  disajjpear,  or  that  it 
will  become  non-infective.  Even  if  it  did  not.  and  the 
experiment  was  merely  negative,  the  information  would 
be  of  some  use. 

{Dr.  Martin.)  Any  experiment  may  teach  one 
nothing. 

2365.  {Mr.  Bothscliild.)  You  state  in  your  summary 
that  you  think  the  experiment  ought  to  be  tried, 
BO  as  to  allay  public  outcry,  but  do  you  not  think 
that  if  by  chance  a  very  favourable  spot  could  be 
foand  in  which  to  carry  out  your  experiment,  it  might 
succeed  on  a  small  scale,  and  that  then  a  fui'ther  out- 
Ci-y  would  be  raised  in  consequence  of  the  experiment, 
that  it  must  be  carried  on  and  the  destmiction  must  be 
continued  on  a  large  scale,  and  that  then  the  whole 
thing  would  fail  and  cause  a  great  deal  of  trouble  both 
with  regard  to  the  natives  and  other  people  ? — Yes,  1 
think  that  is  possible. 

2366.  (Dr.  Chalmers  Mitchell.)  Apart  from  the 
possible  value  of  the  experiment,  there  is  another 
question.  I  shoidd  be  very  much  obliged  if  you 
would  teU  me  how  you  would  conduct  it  if  you  were 
ordered  to  conduct  it,  quite  ajDart  fi'om  whether  you 
think  it  worth  while.  You  said  25  miles  each  way  or 
625  squai'e  miles.  You  would  take  a  portion  o I;  a  fly 
area  if  you  could  not  get  an  isolated  one  ? — Yes. 

2367.  And  if  possible,  one  side  should  be  steeply 
rising  country  or  water  ? — Yes. 

2368.  And  therefore  you  would  not  fence  that  side  ? 
— No,  as  a  rule  that  would  act  as  a  complete  barrier. 

2369.  You  would  have  river  on  one  side  if  possible? 
— You  would  have  to  have  a  really  large  river. 

2370.  Then  you  would  be  left  with  at  least  two 
sides  probably  that  would  have  to  be  effectively  fenced  ? 
—Yes. 

2371.  The  mountain  and  the  river  would  probably 
be  effective  boundaries  ? — Yes. 

2372.  And  the  other  two  sides  which  you  would 
have  fenced  would  be  here  {descrihinrj) .  Am  I  inter- 
preting you  rightly  ? — You  would  have  to  clear  a  belt 
as  well  as  fence. 

2373.  That  I  undei'stand.  First  of  all  you  would 
suggest  on  the  outside  a  strip  of  a  mile  wide  here  ? — It 
ought  to  be  so. 

2371.  The  purpose  of  that  would  be  to  prevent  the 
results  of  the  experiments  from  being  contaminated  ? 
—Yes. 

2375.  Inside  the  mile  strip  you  would  have  your 
fence  ? — Yes  ;  I  woidd  put  it  at  the  edge  of  the  experi- 
mental area. 

2376.  How  many  feet  high  would  that  fence  be  ? — 
It  would  depend  on  the  situation  of  the  fence.  If  it 
was  put  on  a  level  with  a  ditch  in  front  you  would  have 
to  have  at  least  six  strands  of  wire  practically  six  feet 
high.  Eland  are  the  best  jumpers  of  all  antelope  and 
if  jovL  had  to  deal  with  them  I  would  do  that. 

2377.  How  close  would  you  mesh  it  ? — It  depends 
on  the  animals  you  have  to  deal  with.  If  you  dealt 
with  the  dik-dik  and  small  duikers,  as  you  certainly 
would  have  to,  you  would  have  to  put  sheep  netting  on 
to  the  wire. 

2378.  To  prevent  your  fence  being  broken  down  by 
a  stampede  of  animals  you  suggest  having  some  sort 
of  trap  on  the  experimental  side  so  that  the  rush 
is  stopped  befoi'e  it  touches  the  fence  ? — Yes.  I  would 
dig  a  fairly  deep  Inroad  trench  and  throw  the  earth  up 
between  that  and  the  fence.  The  game  would  get  on 
to  that  and  from  that  they  would  jiunp  over  the  fence 
and  that  is  exactly  what  you  want.  You  may  be  able 
to  make  use  of  a  small  stream  or  donga  so  that  a  ditch 
may  not  be  necessary  on  all  sides. 

2379.  The  expense  of  the  ditch  would  be  a  con- 
siderable addition  ? — Yes. 

2380.  Do  you  think  it  would  be  possible  to  break 
rushes  by  cutting  logs  and  putting  them  on  rests  about 
so  high  {describing)  ?— That  would  want  a  lot  of  super- 
vision. Would  it  not  be  very  liable  to  be  burnt  down 
by  grass  fires  ? 

,  2381.  You  would  not  expect  to  have  grass  fires 
inside  the  25  miles,  would  you  ? — But  a  grass  fire  may 


come  from  the  far  side  of  the  experimental  area,  and 
burn  right  through  it  and  out  the  other  side. 

2382.  You  would  have  a  clear  strip  ? — But  it  would 
not  be  clear  of  grass. 

2383.  You  would  have  to  have  a  ditch,  you  think  ? 
— Yes.  or  very  good  fire  breaks.  You  would  have  to 
have  the  ground  cleared  of  grass  and  probal^ly  ploughed. 
Fire  will  work  its  way  over  areas  with  sui-prisingly 
short  grass. 

2384.  That  is  carrying  out  the  experiment  in  a 
first  class  way.  Do  you  think  that  all  the  things  you 
have  spoken  of  are  necessary  r — You  must  have  a  fire 
break  if  you  have  wooden  jiosts.  Not  all  parts  of  the 
country  are  subject  to  really  Ijad  grass  fires.  It 
depends  on  the  length  of  the  grass,  but  in  certain  cases 
you  would  have  to  have  a  fire  break. 

2385.  You  spoke  of  an  area  where  you  found  the 
country  practically  the  same  in  every  way — game  and 
foi'est,  and  so  on,  one  portion  with  fly  and  the  other 
portion  without  fly  ? — Yes. 

2386.  Do  you  know  anything  about  the  distribution 
of  the  human  population  ? — It  was  rather  scanty.  The 
natives  cannot  live  far  away  from  the  rivers,  because 
it  is  a  very  dry,  waterless  country. 

2387.  {Sir  Mackenzie  Chalmers.)  As  game  ranger 
what  is  the  general  nature  of  your  duty? — I  patrol 
over  the  country,  and  I  spend  a  great  deal  of  time  in 
my  office. 

2388.  You  do  a  good  deal  of  game  work  ? — ^es,  a 
considerable  amount. 

2389.  Do  you  watch  the  game  in  its  distribution 
and  so  on  ? — Yes,  or  I  am  engaged  in  chasing  some- 
body who  has  shot  too  much  of  it. 

2390.  What  size  camp  have  you  —  how  many 
natives  ? — 12  to  15. 

2391.  Have  you  ever  had  a  case  of  sleeping  sickness 
among  your  staff  ? — No  ;  there  are  hardly  any  cases  of 
sleeping  sickness  in  the  East  Africa  Protectorate. 

2392.  Can  you  clear  by  burning,  or  only  by  cutting 
dovra  ? — I  think  there  are  not  many  fly  areas  that  you 
can  clear  by  burning.  If  it  was  fairly  dense  bush, 
which  was  too  big  to  burn,  and  a  percentage  of  the 
trees  were  cut  down  and  allowed  to  dry,  it  might 
possibly  cause  such  a  big  fire  that  it  would  kill  the 
remaining  live  trees. 

2393.  I  rather  understood  that  the  morsitans  areas 
were  scrub  ? — Yes,  in  some  cases  they  are.  In  Africa 
the  word  "  forest  "  does  not  always  mean  forest,  just 
as  deer  forest  does  not  always  mean  forest.  It  may  be 
scrubby  stuff,  half  the  height  of  this  room. 

2394.  Is  it  fairly  dense  ?  —  No.  You  can  walk 
through  it  comfortably  usually.  There  is  no  dense 
imdergrowth  in  mopani  forest. 

2395.  Could  it  be  dealt  with  by  burning  ? — No,  not 
on  the  whole.  I  think  a  large  portion  of  it  would  have 
to  be  cut. 

2396.  What  is  the  distance  from  the  clearing  round 
the  village  that  you  mentioned  ? — At  Kisumu  I  have 
seen  clearing  carried  out.    That  is  a  palpalis  area. 

2397.  What  circumference  round  the  village  was 
cleared  ? — I  should  think  two  miles. 

2398.  Two  miles  away  from  the  town  ? — Yes. 

2399.  Two  miles  from  the  centre  all  round  ? — The 
bush  has  not  been  entirely  removed,  but  they  have 
reduced  the  density  of  the  bush  a  great  deal. 

2400.  Are  there  any  local  cattle  which  are,  so  to 
speak,  salted  and  resist  the  infection  ? — No.  Where 
we  find  native  cattle  in  close  contact  with  the  fly  area, 
the  natives  are  very  well  aware  of  the  flies,  and  they 
know  the  areas  exactly,  and  they  do  not  take  the  cattle 
into  the  fly  areas. 

2401.  It  is  not  that  cattle  are  resistant  to  the  fly, 
but  that  they  are  kept  away  ? — I  do  not  think  that 
cattle  are  resistant,  because  they  teU  you  that  if  they 
take  them  into  those  areas  they  vnll  lose  them. 

2402.  As  to  the  proposed  experiment,  you  do  not 
youi'self  know  the  Domira  Road,  which  is  a  road  going 
to  the  lake,  and  passes  through  20  miles  of  fly  area, 
and  may  become  a  very  important  road  ? — Is  that  in 
Nyasaland  ? 

2403.  Yes.- — I  have  never  been  in  Nyasaland. 

2404.  What  is  yoiir  opinion  on  the  nature  of 
the  experiment  that  is  suggested  ?    It  is  suggested 
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that  five  miles  each  side  of  the  road  should  be  cleared 
of  game  and  fenced,  and  that  from  time  to  time  any 
tiies  in  the  area  should  be  examined  to  see  whether 
they  are  infective  or  not.  You  would  add  to  that  your- 
self that  not  only  should  five  miles  be  fenced,  but  that 
a  mile  outside  the  fence  niust  be  cleared.  Tou  have 
the  road,  and  five  miles  off  on  the  right  you  have  a  fence, 
and  on  the  left  you  have  afence.  and  outside  each  of  those 
fences,  you  would  suggest  that  an  area  of  a  mile  or  half 
a  mile  ought  to  be  cleared  ? — Yes.  I  think  that  cer- 
tainly ought  to  be  done,  otherwise  it  appeai-s  to  me 
that  after  the  experiment  has  been  c;arried  out,  if  it 
was  found  that  the  fly  was  still  infective,  you  would 
find  a  certain  school  of  jjeople  who  would  say  that  the 
infective  flies  had  come  from  the  non-cleared  area. 

2405.  From  outside  ? — Yes,  and  that  would  be 
foimd  in  the  case  of  such  a  small  area,  as  10  miles  that 
you  si>eak  of. 

2406.  Would  it  be  a  test  experiment  in  your 
( ipinion  ? — No,  I  think  that  the  area  cleared  would  l)e  ti  n  > 
small.  If  infected  flies  were  still  found  in  the  area 
there  would  be  a  suspicion,!  think,  in  nearly  everyone's 
mind  that  they  might  have  come  from  the  area  outside. 
Dr.  Bagshawe  was  telling  me  recently  of  a  theory  of 
Mr.  Fiske  who  thinks  it  possible  that  tsetse-flies  may 
migrate  en  masse  or  t(j  a  certain  extent.  Information 
on  that  would  be  of  the  very  greatest  assistance  be- 
fore carrying  out  an  experiment  of  this  sort.  It  would 
certainly  assist  in  fixing  the  size  of  area. 

2407.  An  island  was  spoken  of  inv/hich  only  situ- 
tunga  were  found  and  you  have  the  infected  fly  and 
the  infected  situtunga.  Could  you  not  select  an 
island  ? — I  think  you  would  have  to  find  an  island  very 
considerably  away  from  the  mainland  or  from  any 
other  island.  I  am  not  familiar  with  the  islands  of 
Lake  Victoria  and  I  do  not  know  if  there  is  such  an 
island. 

2408.  Do  you  think  it  would  be  a  difiicult  thing  to 
exterminate  the  situtunga  from  an  island  ? — Yes.  They 
swim  and  dive  IjeautifuUy  and  they  swim  from  one 
island  to  another. 

2409.  Can  they  swim  two  or  three  miles  ? — Yes, 
with  ease,  so  you  would  have  to  fence  the  island. 

2410.  Another  experiment  suggested  to  us  was  in  the 
Sebungwe  district.  There  there  is  an  isolated  fly  area 
and  outside  that  for  miles  and  miles  lieyond  thei'e  are 
no  flies,  but  this  is  a  sort  of  island  of  tiies  that  is  about 
2,500  square  miles.  Would  it  1)e  a  great  undertaking 
to  drive  game  out  of  that  ? — I  think  it  would  be  an 
expensive  one. 

2411.  If  you  were  charged  with  the  operation, 
what  kind  of  staff  would  you  require  ? — You  would 
employ  a  good  many  natives.  You  would  not  require 
many  Eiiropeans.  By  fencing  off  the  water-holes 
so  that  they  cannot  get  any  water  in  the  area  most 
of  the  game  wil  get  out  of  the  area  if  they  possibly  can, 
or  they  must  die  in  it. 

2412.  Would  there  be  danger  of  the  migration  of 
game  ? — It  would  be  certain  to  occm-  because  as  soon 
as  game  was  reduced  inside  the  area,  game  from  out- 
side woidd  come  in  because  the  feeding  would  be  better 
inside.  In  that  case  you  wou.ld  lay  yourself  open  to 
the  difficulty  mentioned  by  Mr.  E.othschild  of  the  ex- 
periment lieing  unduly  successful  in  that  one  isolated 
area,  and  on  that  account  people  would  cry  out  for  it 
as  a  general  measure. 

2413.  You  think  th;i+'  no  experiment  should  be 
carried  out  without  fencuig? — I  think  that  fencing  is 
desirable.  That  is  one  of  tlie  things  that  would  have 
to  be  adopted  if  it  is  carried  out  on  a  large  scale. 

2414.  Assuming  the  experiment  with  regard  to  the 
Domira  Road  was  carried  out  (I  am  not  saying  whether 
it  is  a  sufficient  experiment  or  not),  would  it  take  long 
to  clear  the  five  miles  on  each  side  of  the  road  ? — I  do 
not  think  it  would  take  very  long. 

2415.  It  is  said  to  be  scrubby  country.  What  kind 
of  staff  would  you  requu-e  ? — The  conditions  might  be 
very  favourable  for  extermination.  There  might  be 
places  where  game  could  be  driven  or  easily  trapped, 
but  I  could  not  answer  without  seeing  the  coiinti-y. 
Trapping  with  steel  traps  is  far  more  successful  than 
pitting  game.    One  wordd  want  certainly  two  or  three 


Europeans  and  50  or  60  natives  at  least  to  get  the 
experiment  done  within  a  reasonable  time. 

2416.  Take  an  area  of  20  miles  long  and  10  across  ? 
— I  think  it  ought  to  be  done  within  12  months. 

2417.  {Dr.  Chappie.)  With  regard  to  the  cleared 
land,  can  you  make  any  practical  use  of  it  after  it  is 
cleared  ? — If  it  is  in  a  country  that  has  sufficient  rain- 
fall. I  take  it.  it  could  be  used  for  agricultural  pui'j^cjses. 

2418.  If  you  cleared  an  area  round  villages,  could 
you  put  the  capital  which  you  expended  lu  clearing  co 
practical  use  ? — Yes,  to  a  certain  extent,  ljut  a  great 
deal  of  the  bush  country  if  it  is  to  be  ploughed,  has  to 
be  stumped.  The  trees  have  not  only  to  be  cut  down 
but  the  stumps  have  to  be  taken  out  and  that  is  one  of 
the  most  expensive  processes  in  clearing  land  for  agri- 
cullural  purposes.  It  will  cost  a  great  deal  more  to 
clear  Laid  and  put  it  under  agriculture  than  simply  to 
get  i-id  of  the  bush. 

2419.  If  it  was  merely  to  get  i-id  of  fly  you  could 
liurn  down  the  l>ush,  and  then  leave  it  in  a  rough 
state  ? — Yes. 

2420.  Under  those  circumstances  could  it  not  be 
put  to  any  pi-actical  use  — In  many  parts  of  the  forest 
in  East  Africa  if  you  cut  down  the  forest,  in  two  or 
three  years  the  ground  underneath  becomes  covered 
with  beautiful  grass  which  was  not  growing  underneath 
the  forest  originally.  I  do  n<it  think  that  that  would 
happen  in  a  mo7-sitaii,s  area. 

2421.  If  you  felled  the  bush  and  biu-nt  it.  and 
scattered  grass  seed  and  put  cattle  there,  would  the 
villagers  get  any  return  from  that  ? — It  would  depend 
on  the  country.  Take  the  mopani  country  :  the  mopani 
covers  the  gi'ound  den.sely  vnth.  leaves,  and  you  never 
find  much  grass  under  a  mopani  forest.  I  think  the 
grazing  would  be  increased  naturally  if  the  bush  was 
felled.  The  rainfall  is  not  sufficient  in  the  particidar 
coimtry  I  am  thinking  of  for  agriculture,  and  that 
is  the  case  in  most  morsitans  areas,  I  think.  The 
rainfall  is  very  deficient. 

2422.  With  regard  to  the  village  in  the  instance 
you  gave  of  the  two  miles  being  cleared,  was  any  use 
made  of  the  land  ? — Not  for  agricultural  purposes. 
It  is  nothing  but  stones  and  gravel.  It  is  hardly  right 
to  call  it  a  village.  It  is  a  big  port  on  Lake  Victoria. 
The  work  was  carried  out  to  prevent  disease  in  the 
town,  and  it  is  not  possible  to  put  the  land  to  any 
such  use  as  we  have  been  speaking  of. 

2423.  You  woiild  get  some  return  for  expenditure 
if  you  used  the  land  for  agricultural  purjjoses  ? — Yes, 
but  in  the  jnorsitans  area  the  rainfall  would  not  be 
sufficient  for  mealies  or  Indian  com,  or  anything  like 
that.  You  wordd  improve  the  gi'azing  in  some  cases, 
but  not  aU. 

2424.  Does  the  progress  of  settlement  not  require 
that  bush  should  be  cleared  where  you  have  villages  ? — 
Bush  naturally  becomes  to  a  certain  extent  cleared 
roand  villages  by  the  cutting  of  firewood.  That  is  a 
natural  process  that  always  occurs  to  a  certain  extent, 
but  generally  the  natives  do  not  attack  the  big  trees. 
The  clearing  round  a  village  is  not  iisually  complete. 
It  is  only  partial.  They  only  take  the  wood  that  is 
easy  to  get. 

2425.  Suppose  that  after  clearing  you  planted  trees 
and  grew  crops.  If  by  cleai'ing  you  can  di-ive  away 
game  and  also  fly,  and  at  the  same  time  improve  jour 
estate,  and  get  some  return  for  capital  outlay,  is  not 
that  an  advantage  ? — I  do  not  think  that  the  clearing 
of  bush  necessarily  means  the  driving  away  of  game. 

2426.  I  thovight  you  said  so. — No.  The  game  may 
remain,  but  it  will  drive  away  the  tsetse-fly. 

2427.  Will  the  game  remain  and  the  fly  go,  if  you 
clear  the  bush  ? — It  is  quite  possible. 

2428.  Do  you  know  of  instances  of  that  ? — Such 
an  experiment  has  never  been  carried  out.  If  bush  is 
cleared  it  is  px'obably  for  some  definite  purpose,  and  it 
is  put  imder  a  crop  or  fenced. 

2429.  With  regard  to  Lake  Victoria,  did  the  game 
not  also  disappear  when  the  fly  and  the  disease 
disappeared  ? — No,  it  remained  as  it  was.  There  is 
very  little  game  there  indeed. 

2430.  The  fly  disappeared  ?— Yes. 

2431.  Does  the  fly  disappear  because  the  game 
does  ? — There  are  a  few  situtunga  along  the  actual 
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shore  of  the  lake,  and  possibly  water-buck,  and  so  on, 
but  the  game  is  very  scarce  indeed  round  the  neighbour- 
hood of  Kisunau.  The  disappearance  of  the  fly  had 
nothing  whatever  to  do  with  game. 

2432.  Would  you  advise  the  clearing  of  certain 
areas  around  villages  beyond  the  immediate  necessity 
of  the  villagers  themselves,  in  order  to  clear  the  place 
of  fly  ?-— That  is  exactly  what  T  mean.  I  think  that  a 
fairly  large  area  would  have  to  be  cleared,  including 
the  area  in  which  they  cultivate  their  crops,  if  indeed 
they  do  cultivate  them  there.  Very  often  the  crops  are 
situated  n  long  way  away,  where  the  soil  is  moister, 
and  where  there  is  sufiicient  rainfall. 

2433.  By  clearing  jon  would  be  paving  the  way  for 
a  more  prohtable  use  of  the  land  ? — It  depends  on  the 
rainfall.  It  would  not  be  the  case  in  every  instance. 
It  would  not  be  a  criterion. 

2434.  You  said  y<m  had  a  contract  foi"  140L  j)er 
mile  for  the  actual  fencing.  Did  that  include  the 
erection  ? — Yes,  and  the  transpoi-t  from  England  to 
East  Africa,  but  not  the  distribution  of  the  material 
along  the  Uganda  railway. 

2435.  From  the  railway  station  ? — The  material 
would  have  to  be  brought  from  Mombasa,  and  dropped 
at  intervals  along  the  line.    That  is  not  included. 

2436.  Could  you  form  an  estimate  of  what  ditching 
Avould  cost  in  addition  to  the  liOl.  a  mile,  and  what 
the  clearing  of  the  mile  strip  would  be  roughly  ? — I 
could  not  give  you  an  estimate  of  that  for  Nyasaland  ; 
I  have  not  been  there. 

2437.  Would  it  double  the  cost  ?— Certainly  not. 
In  that  1401.  a  mile  you  are  taking  the  most  expensive 
iron  fence  that  you  can  possibly  get ;  the  ditch  should 
not  cost  so  much. 

2438.  A  fence  that  you  think  would  be  effective 
for  such  an  experiment  as  we  are  talking  of  would 
cost  what  ? — Certainly  not  140L  a  mile.  The  fence  I 
spoke  of  along  the  railway  is  permanent,  but  for  an 
experiment,  the  fence  need  not  be  permanent ;  it 
should  last  for  five  or  six  years. 

2439.  Then,  after  five  or  six  years,  it  would  be 
wasted  money  ? — The  wire  could  be  put  to  another 
use. 

2440.  Can  you  give  us  an  idea  of  the  cost  of 
ditching  ? — The  price  of  labour  varies.  It  depends  on 
the  native  labour. 

2441.  (Mr.  Bead.)  It  would  depend  on  whether  it 
was  a  thickly-populated  coimtry  ? — Yes,  and  on  the 
type  of  ground  in  which  the  ditch  was  cut.  Some 
ground  is  easily  excavated,  and  other  ground  is  not. 

2442.  (Dr.  Chappie-)  What  wages  do  you  pay  the 
labourers  ? — Six  to  eight  rupees  a  month  in  East  Africa. 

2443.  Twenty-five  miles  each  way ;  that  is,  100 
miles  yoii  have  to  fence  provided  you  have  no  natural 
barriers.  You  cannot  always  have  natural  barriers, 
because  you  have  to  go  where  the  fly  is.  You  cannot 
induce  the  fly  to  occupy  an  area,  can  you  ? — I  do  not 
think  so. 

2444.  You  have  to  pick  a  fly  area.  You  could  not 
get  them  in  one  particular  place  ? — I  do  not  think  it 
would  be  at  all  likely  that  that  would  be  successful. 

2445.  Now,  you  spoke  of  a  place  south  of  the 
Zambesi  being  inhabited  by  game  but  no  fly,  and  then 
an  ai-ea  with  a  large  number  of  fly,  but  no  game  ? — I 
do  not  think  I  ever  said  that.  I  said  that  I  travelled 
through  country  in  which  I  suddenly  came  to  a  fly  area , 
but  I  could  see  no  difference  in  the  species  of  game  or 
vegetation  or  other  conditions.  I  have  seen  instances 
in  East  Africa  of  fly,  but  very  veiy  little  game.  I 
cannot  say  absolutely  none,  but  very  little. 

2446.  Do  you  know  areas  where  there  is  fly  but 
no  game  ? — I  do  not  know  personally,  but  I  have  seen 
a  case  reported  in  the  "  Tropical  Diseases  Bulletin." 

2447.  You  do  not  know  of  your  own  experience  ? — 
I  do  not  know  of  my  own  experience. 

2448.  You  said  that  trapping  was  a  successful  way 
of  ridding  an  area  of  game.  Do  you  think  that  you 
could  do  it  by  trapping,  and  means  other  than  shooting  r 
— Yes.  I  think  that  trapping  and  nets  in  certain 
places  are  very  successful. 

2449.  You  could  exterminate  the  game  then  in  an 
area  without  arming  the  natives  ? — It  would  assist  to 


do  a  certain  amount  of  shooting,  but  it  would  not  be 
necessary,  I  think,  to  arm  a  large  number  of  natives. 

2450.  Is  it  your  experience  that  game  get  very  shy 
when  you  hunt  them  and  keep  away? — Yes.  That  is 
why  some  farmers  have  to  resort  to  traps.  The 
constant  shooting  makes  them  so  wild  that  they  cannot 
get  near  them. 

2451.  If  aroimd  settlements  you  relaxed  the  game 
laws  and  allowed  a  certain  amount  of  himting  to  be 
done  within  a  radius  of  a  settlement,  would  you  di-ive 
the  game  away  ? — Not  entirely.  You  would  reduce  it 
by  a  certain  amount  if  it  was  very  numerous.  In  that 
ai'ea  you  would  find  people  who  made  a  profession  of 
shooting  game  for  the  value  of  the  hides,  you  would 
get  skin  merchants.  As  soon  as  it  ceased  to  be  profit- 
able they  would  give  it  up.  There  would  still  be  game 
there  in  small  numbers.  It  takes  20  or  30  years, 
perhaps,  before  game  entirely  disappears  before 
civilisation. 

2452.  Suppose  that  hunting  were  allowed  within  a 
radius  of  five  miles,  would  it  decrease  the  numbers, 
and  tend  to  keep  the  game  from  the  villages  ? — I  think 
they  would  come  into  the  five-mile  circle  at  night. 
Game  move  far  greater  distances  for  water  or  food 
than  people  think. 

2453.  Would  it  diminish  the  numbers  ? — It  would 
diminish  the  numbers. 

2454.  We  have  heard  that  they  destroyed  crops  at 
night. — Yes ;  game  is  very  destructive  to  certain 
crops,  chiefly  at  night. 

2455.  The  game  would  not  be  so  tame  or  so 
"  cheeky  "  ? — I  thought  you  were  speaking  of 
elephants. 

2456.  Yes,  or  anything. — At  times  game  that  can 
hardly  be  seen  in  the  daytime  comes  at  night  to  the 
garden  and  breaks  down  fences,  especially  when  it  is 
hunting  for  better  grazing  or  for  water. 

2457.  You  would  have  to  depend  on  the  exter- 
mination of  the  game  in  the  area  ? — Yes.  If  you 
want  to  clear  an  area  in  a  reasonable  time  yoti  must 
exterminate  the  game. 

2458.  Do  you  think  that  if  joxx  did  that  and  got 
rid  of  the  fly,  the  disease  would  disappear  from  those 
areas  ? — -That  is  what  we  all  want  to  know. 

2459.  I  thought  you  said  that  where  the  game  and 
fly  disappeared,  disease  disappeared  too  ? — Yes.  That 
was  at  Kisumu.  There  was  practically  no  game  there 
before  but  there  is  certainly  as  much  now  as  before. 
It  would  not  be  fair  to  take  it  as  a  criterion  for  any 
experiment. 

2460.  Is  it  not  a  pretty  common  experience  in 
South  Africa  of  the  unscientific  as  well  as  the  scientific 
investigator,  that  when  the  game  and  fly  disappear 
the  disease  disappears  both  from  domestic  stock  and 
other  animals  — I  have  never  heard  of  a  case  of  that. 

2461.  In  Uganda  where  they  have  cleared  the 
people  away  from  infected  areas  the  Uganda  sleeping 
sickness  has  been  practically  stopped? — It  has 
disappeared  among  the  people  but  the  fly  is  still 
infected  in  the  area  from  which  the  people  were 
removed. 

2462.  Then  the  danger  lies  in  the  association  of  the 
game  and  the  fly  ? — I  do  not  see  that  exactly. 

2463.  If  you  find  that  the  game  is  a  reservoir  of 
the  trypanosome  and  that  the  fly  is  a  earner,  then  the 
existence  of  the  incriminated  game  and  the  fly  is 
necessary  for  the  spread  of  the  disease  ? — The  presence 
of  the  fly  is  necessary,  but  we  do  not  know  that  the 
game  is  the  only  reservoir. 

2464.  What  other  reservoir  do  you  suggest  ? — I  am 
under  the  impression  that  it  was  thought  that  when 
the  natives  were  removed  from  the  shores  of  Lake 
Victoria,  that  the  disease  would  be  stamped  out.  The 
natives  have  now  been  removed  for  three  or  four  years 
but  the  disease  still  exists  and  the  fly  is  still  infected. 
Now  it  is  thought  that  the  situtunga  is  the  resei'voir 
but  I  am  satisfied  they  cannot  be  the  only  reservoir 
There  are  not  enough  of  them  to  keep  the  fly 
constantly  infected.  There  must  be  some  other 
resei-voir. 

2465.  You  are  not  satisfied  that  the  removal  of  the 
game  and  fly  would  protect  the  domestic  animals  in 
these  areas  ? — I   think   the  removal   of  fly  would 
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certainly  do  so,  I  think  we  have  no  evidence  at  present 
to  prove  that  anything  but  Glossina  transmit  trypano- 
some  in  Airica.  I  think  that  the  cases  must  be  very 
isolated  if  there  are  any  at  all. 

2466.  Are  you  sufficiently  satisfied  now  that  you 
would  advise  the  clearing  of  ai'eas  rovmd  a  settlement 
without  experiment  ? — If  a  sum  of  money  can  be  found 
to  carry  out  the  experiment,  I  think  it  would  be  a  good 
thing  to  carry  it  out  for  many  reasons.  I  would  cer- 
tainly start  clearing  operations  where  the  disease  is 
serious. 

2467.  You  want  the  experiment,  I  think,  moi'e  to 
satisfy  public  opinion  than  to  satisfy  yourself  with 
regard  to  the  necessaiy  data  ?  —Yes.  That  is  an  im- 
jDortant  object  of  the  experiment  because,  if  it  is  found 
that  the  cost  is  so  great  that  it  cannot  be  carried  out, 
or  that  it  is  not  worth  bringing  the  experiment  to  a 
conclusion,  that  will  show  the  public  that  it  is  not  a 
practical  measui-e  to  carry  out  on  a  large  scale. 

2468.  From  the  figures  you  gave  us,  it  would  cost 
anything  between  20,000Z.  and  50,000?.  to  carry  out  the 
experiment  with  regard  to  the  25  miles  ? — Yes,  I  think 
that  probably  would  be  so. 

2469.  If  you  were  contrasting  the  value  of  game  and 
the  value  of  domestic  stock  what  do  you  estimate  the 
value  of  the  game  at  ?  Which  is  the  more  valuable  ? — 
The  domestic  stock  is  more  valuable  always. 

2470.  What  is  the  value  of  the  game  chiefly  ? — They 
supply  the  settlei's  with  meat,  and  the  revenue  from 
game  licenses  is  a  very  considerable  sum.  There  are 
many  farmers  who  like  the  game  on  their  land  because 
it  keeps  the  grass  down.  It  is  a  very  considerable 
source  of  food.  That  is  its  chief  value,  I  think.  The 
hides  are  of  value.  In  any  case  where  the  game  is 
definitely  proved  to  be  a  danger  or  not  to  be  beneficial 
in  any  way.  I  would  say  destroy  it  if  it  is  possible  to 
do  so ;  but  it  cannot  be  done  except  in  a  few  cases, 

2471.  If  the  game  were  found  to  be  the  source  of 
trypanosomiasis  in  animals,  you  wou.ld  be  prepared  to 
have  it  exterminated? — Yes,  if  it  can  be  done,  but  it  is 
quite  useless  to  spend  an  enormous  sum  of  money  on 
an  attempt  of  that  soi-t  and  achieve  nothing  by  it, 

2472.  You  tliink  it  cannot  be  done  ? — N(,it  oii  a 
large  scale. 

2473.  Has  it  not  always  been  done  where  settlement 
has  taken  place  ? — Yes,  but  that  is  very  slow.  It  takes 
a  long  time.  I  should  think  almost  l)y  that  time,  men 
would  acquire  natural  immunity. 

2474.  You  do  not  think  that  a  relaxation  of  the 
game  laws  would  be  sufficient  ? — I  think  you  can  reduce 
the  game,  and  that  might  reduce  the  percentage  of  flies 
infected,  but  1  do  not  think  you  will  entirely  extermi- 
nate the  game  in  any  given  area,  unless  definite  steps 
are  taken  to  do  so.  The  I'emoval  of  the  game  laws 
would  reduce  the  amount  of  game,  and  the  game  will 
become  very  wild,  but  there  will  be  ample  game  to 
supply  the  liy  with  food. 

2475.  Do  you  think  that  the  settlers  are  against  the 
extermination  of  game  ? — Certainly  they  are  against  it 
on  a  wholesale  scale  in  East  Afi'ica.  Extermination  in 
certain  places  is  a  different  thing,  and  some  want  it 
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exterminated  from  their  own  farms,  but  I  think  everyone 
wou.ld  be  against  extermination  of  game  throughout 
the  country. 

2476.  Are  they  in  favour  of  relaxation  of  the  game 
laws  or  is  their  feeling  against  it  ? — No,  the  game  laws 
are  relaxed  to  a  certain  extent.  A  man  can  kill  any 
game  on  his  farm,  which  is  doing  damage. 

2477.  Is  that  the  case  in  Nyasaland  — I  do  not 
Icnow. 

2478.  {Chairman.)  With  regard  to  clearing  round 
villages  and  keeping  a  clearing  for  the  sake  of  the 
population,  and  possil^ly  for  agriculture,  is  the  existing 
population  sufficient  to  keep  a  space  clear  round 
villages  ? — Unfortunately  I  am  not  familiar  with  Nyasa- 
land  and  I  do  not  know.  In  East  Africa  the  population 
is  ample,  but  if  they  were  employed  on  a  work  of  that 
sort  some  measures  would  have  to  be  taken  to  supply 
them  with  food  which  the}^  at  present  grow. 

2479.  But  at  present  is  there  sufficient  population 
for  the  woilc  ? — Yes,  speaking  of  East  Africa. 

2480.  With  regard  to  a  fence,  can  you  not  conceive 
that  some  less  costly  fence  might  be  erected  ? — Yes, 
hwt  I  think  you  lay  yourself  open  then  to  having  it 
constantly  broken. 

2481.  I  do  not  touch  on  the  general  question,  but 
suppose  that  instead  of  an  iron  fence  or  a  dead  wood 
fence  you  had  live  wood.  Would  not  live  wood  that 
would  sprout  be  effective  — In  my  experience  the  trees 
which  will  sprout  are  very  unsuitable  for  fencing  and 
you  could  only  use  certain  trees. 

2482.  Why  are  they  unsuitalile  ? — They  are  very 
soft  wood. 

2483.  (Mr.  Bead.)  White  ants  would  eat  through 
tliera? — Yes,  and  I  do  not  know  how  you  could  attach 
wire.  The  posts  must  he  Ijored  so  that  the  wire  can 
go  through.  It  will  give  with  the  strain ;  if  you  put 
up  a  fence  and  attach  the  wire  to  the  posts  with  a 
.staple,  the  wire  cannot  give.  Sometimes  the  staple 
gets  knocked  out  and  the  upkeep  of  the  fence  is 
enormously  increased.  If  you  bored  the  trees  I  do  not 
tliink  they  would  grow. 

2484.  (Chairman.)  Am  I  right  in  saying  that  you 
d(j  not  think  that  even  for  a  temporary  experiment  of 
this  kind,  anything  short  of  the  best  iron  fencing  would 
lie  effective  ? — No,  I  do  not  say  that.  I  think  that 
thei-e  ought  to  be  sufficiently  good  fencing  wood  found 
to  put  up  a  fence  that  will  last  for  six  years,  but  of 
course  an  iron  fence  is  stronger  and  it  is  fireproof  and 
the  best  results  would  be  obtained. 

2485.  Would  a  wooden  fence  require  mvich  watch- 
ing ? — Yes,  considei-ably  moi-e  than  an  iron  fence. 

2486.  Would  a  considerable  number  of  men  be 
required  to  look  after  it  ? — No. 

2487.  Howmanyto  100  miles  ? — I  should  think  four 
Europeans  ought  to  be  ample.  They  would  probably 
have  to  go  two  together  because  some  of  these  big- 
heavy  wire  fences  are  difficult  to  handle.  I  should 
think  four  Europeans  and  ten  natives  would  be  sufficient 
for  100  miles. 

2488.  Dr.  Balfour  suggests  that  we  should  ask  you 
to  supply  a  diagram  showing  the  fencing  that  you  have 
been  describing.  '  Will  jow  kindly  do  that  ? — Yes. 
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2489.  (Chairman.)  You  are  a  captain  in  the  Royal 
Army  Medical  Corps  are  you  not  ? — Yes. 

2490.  You  have  had  a  good  deal  of  experience  of 
sleeping  sickness  in  the  Lado  enclave,  I  believe  ? — Two 
years. 

2491.  Have  you  had  experience  of  it  in  other  parts 
of  Africa  at  all  ? — No,  not  at  all — just  the  Lado  enclave 
— nowhere  else. 

2492.  You  have  had  to  deal  with  the  question 
pj-actically  there.  Was  there  in  fact  much  sleeping 
sickness  there  ? — We  found  500  cases  in  three  years. 

2493.  Were  they  cases  of  morsitans  or  palpalis  ? 
■ — Palpalis  almost  entirely. 

2494.  Had  you  anything  like  an  epidemic  there  ? 
— -No  ;  it  was  endemic. 

2495.  You  have  never  had  epidemic  conditions  ? — ■ 

No. 


.A.M.C.,  called  in  and  examined. 

2496.  Do  you  consider  the  disease  is  endemic,  and 
has  it  long  been  endemic  in  that  country  ? — Yes,  for 
about  15  years. 

2497.  Ever  since  you  have  known  it  ? — Yes. 

2498.  Was  it  spi-eading  or  fairly  stationary  in  your 
experience  ? — I  think  it  was  fairly*  stationary  after  the 
Belgians  went. 

(Chairman.)  You  will  help  us  more  on  the  clinical 
and  medical  side  and  othei-  members  of  the  Committee 
can  follow  that  up  much  better  than  I  can. 

2499.  (Sir  Mackenzie  Chalmers.)  You  have  not  been 
in  Uganda  ? — No ;  I  have  just  touched  the  northern 
port  of  entry  iDut  not  been  inside  at  all.  • 

2500.  You  have  not  been  in  Nyasaland  or  Rhodesia  ? 
—No, 

2501.  What  measures  did  you  take  to  combat 
sleeping  sickness  ? — We  cleared  a  large  area  and  tried 
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to  make  it  ily  free  and  made  a  segregation  camp.  We 
patrolled  the  infected  villages,  and  found  the  cases  and 
segregated  them  and  treated  them  as  much  as  possible. 

2502.  What  has  been  the  resiilt  ? — I  think  we  have 
got  the  disease  under  control  in  the  enclave. 

250;{.  Were  you  successful  in  your  treatment?  — 
Yes,  apparently. 

2504.  W  hat  remedies  did  you  find  best  ? — Plimmer's 
metallic  antimony  and  salvarsan. 

2505.  What  percentage  of  deaths  did  you  have 
when  you  used  that  treatment ;  were  you  able  to  effect 
cures  ? — I  think  so,  but  it  is  rather  early  to  speak  aboiit 
that.  We  have  cases  in  most  excellent  conditi(  )ii  after 
two  and  a  half  years  after  diagnosis. 

2506.  Going  about  and  able  to  do  their  work  .f' — 
Tes.  very  fit  indeed. 

2507.  Could  you  still  find  any  trace  of  typanosomes  ? 
— No  ;  we  have  uioc\ilated  monkeys  and  could  not  find 
a  trace  of  them. 

2508.  In  your  opinion,  are  there  two  kinds  of 
sleeping  sickness  ?  Do  you  recognise  the  Nyasaland 
type  as  different  from  the  Congo  type  ? — I  have  only 
seen  the  Congo  type. 

2509.  It  is  all  conveyed  by  palpalis  ? — Yes. 

2510.  And  the  trypanosome  is  gambiense  ? — Yes  ;  I 
take  it  so. 

2511.  Have  you  made  postmortem  examinations  of 
cases  ? — No. 

2512.  So  that  you  do  not  know  what  changes  there 
are  in  the  hodj  which  account  for  death  ? — No.  You 
have  to  be  very  canny  with  the  dead.  The  natives 
woid.d  not  stand  it. 

251.3.  We  have  not  much  information  as  to  the 
pathological  changes  ? — No. 

2514.  Ar'e  you  still  trying  any  new  remedies  or 
have  you  practically  got  into  routine  ? — Routine  prac- 
tically.   The  antimony  and  salvarsan. 

2515.  Alternating? — Yes;  five  doses. of  antimony 
and  one  of  salvarsan,  and  then  five  doses  of  antimony 
and  one  of  salvarsan. 

2516.  Do  the  majority  of  cases  answer  to  the  treat- 
ment ? — Yes ;  they  seem  to  if  they  are  in  fairly  good 
condition.  If  they  are  too  far  gone  they  do  not.  If 
they  are  in  fairly  good  condition  the  great  majority 
answer  extremely  well. 

2517.  Do  you  regard  the  gambiense  type  as  a 
curable  disease  ? — I  cannot  say  that  because  it  is  too 
early,  but  we  have  got  cases  into  good  condition  in  two 
and  a  half  years  after  diagnosis. 

2518.  {Mr.  Bothschild.)  Did  you  find  that  the 
reservoir  of  the  disease  was  mainly  human  in  the  Lado 
enclave  or  mainly  animal  ? — Yes,  mainly  human. 

2519.  Is  big  game  very  numerous  there  ? — No,  it  is 
not.  Elephant  is  very  numerous,  but  otherwise  game 
is  not  numerous. 

2520.  With  regard  to  domestic  animals  in  the 
enclave,  did  you  find  much  trypanosomiasis  ? — Yes, 
especially  amongst  the  transport  cattle. 

2521.  And  do  you  consider  that  that  had  been 
conveyed  from  the  sleeping  sicknes.s  cases  in  man, 
being  carried  by  fly  to  the  animal  ? — No. 

2522.  You  consider  that  tlie  trjrpanosomiasis  of 
domestic  animals  is  a  distinct  disease  from  that  of 
men,  and  that  it  is  conveyed  by  the  fly  from  the  wild 
game  and  not  from  man  ? — Not  from  man.  I  do  not 
know  where  it  was  conveyed  from.  It  might  have 
been  conveyed  by  other  domestic  animals. 

2523.  Had  you  any  experience  in  clearing  the 
haunts  of  the  fly.  and  producing  the  destruction  of  the 
fly  and  clearing  it  out  of  the  hush  ? — I  think  to  drive 
the  fly  into  the  uncleared  thick  part  of  the  Inish  is 
rendering  the  cleared  i^art  "  fly-free." 

2524.  "VVe  have  been  told  by  other  witnesses  that 
■palpalis  frequents  the  borders  of  rivers  ? — Yes. 

2525.  If  you  cleared  for  half  a  mile  back  on  each 
side  of  the  river,  would  that  clear  the  fly  out — or  a 
mile  ? — In  the  half-mile  you  would  very  seldom  find 
them.  They  are  di'iven  back  into  the  shady  part,  the 
imcleared  part. 

2526.  Do  you  consider  that  there  is  so  much 
swamj"  on  each  side  of  the  river  that  it  is  moi-e  or  less 
ttseless  to  clear  ? — Tou  can  clear  a  limited  space.  If 


you  want  a  place  fairly  free  .you  can  clear  the  banks  of 
the  river. 

2527.  I  understand — you  mean  that  if  you  clear  in 
the  neighbourhood  of  native  -sdllages,  you  do  good,  but 
that  any  large  extent  of  clearing  is  impracticable  ? — 
Yes,  any  very  large  extent,  because  it  would  have  to 
be  kept  up.  Supposing  it  was  several  miles,  if  the 
growth  came  again,  the  fly  would  retm-n.  It  is  a 
question  of  labour  entirely. 

2528.  A  previous  witness  said  that  in  East  Airica 
where  a  piece  of  land  is  once  cleared,  it  is  not  diflicult 
to  keep  it  cleared,  and  that  elephant  grass  sjirings  up 
and  chokes  off  any  attempt  on  the  pait  of  the  scrul)  to 
reappear.  That  is  not  the  case  with  you  ? — No,  we 
have  very  little  elephant  giuss. 

2529.  {Mr.  Austen.)  Do  you  consider  that  in  the 
Lado  enclave  game  plays  a  pait  in  keeping  up  sleeping 
sickness  among  the  human  population  ? — No  ;  that  has 
never  struck  me. 

2530.  In  your  lettei'  to  the  Secretary  to  the  Com- 
mittee, among  the  questions  on  which  you  say  you 
are  prepared  to  give  evidence,  you  mention  "  Part 
"  played  by  game  in  spreading  the  disease  amongst 
"  human  beings  "  ? — In  my  opinion  it  is  negative  in 
the  Lado  enclave. 

2531.  You  have  then  no  evidence  that  game  plays 
any  part  ? — No.  The  disease  has  spread  on  lines  which 
are  perfectly  well  understood.  With  regard  to  hrunan 
communication,  it  has  sjDread  from  a  centre,  and  it  is 
most  easily  explained  by  human  cai'rying.  and  not  by 
game  caiTying. 

2532.  {Chairman..)  By  means  of  fly  ?— Yes.  The 
whole  country  is  full  of  flies.  I  am  speaking  of  human 
reservoirs, 

2533.  {Mr.  Austen.)  As  a  medical  man,  are  you 
acquainted  with  any  human  disease  due  to  an  organism 
in  which  the  main  reservoir  or  an  important  reservoir 
of  that  disease  is  outside  the  human  body  ? — Carried 
by  a  fly — a  biting  animal  ? 

2534.  Yes,  carried  by  a  biting  animal. — No,  I 
cannot  think  of  any  disease. 

2-535.  {Dr.  Balfour.)  Do  you  know  the  north- 
western part  of  what  used  to  be  called  the  Lado 
enclave  as  well  as  the  rest  of  that  region  ? — Yes. 

2536.  Does  morsitans  exist  there  as  well  as 
palpalis  ? — Yes.  morsitans  is  much  more  common  there 
than  in  the  south  part  of  the  enclave. 

2537.  Have  cases  of  sleeping  sickness  been  found 
there  ? — I  only  heard  of  four  or  five  after  the  big 
inspection  at  the  beginning  of  this  year. 

2538.  Did  those  cases  conform  to  the  oi'dinary 
ype  ? — Yes. 

2539.  Was  there  any  difference  ? — No 

2540.  You  do  not  think  that  morsitans  could  have 
played  any  part  in  the  transmission  of  the  disease  ? — ■ 
There  is  palpalis  there. 

2541.  Did  there  seem  to  be  any  difference  in  the 
disease  in  the  Moru  district  ?— No. 

2542.  I  have  heard  recently  that  there  is  some  reason 
for  thinking  that  in  the  western  part  of  the  Bahr-el- 
Ghazal  the  form  of  human  trypanosomiasis  is  different 
perhap?  from  any  form  hitherto  recorded,  and  I 
thought  you  might  have  found  a  difference  in  the 
Moru  country  also  ? — No,  not  clinically. 

2543.  Can  you  give  us  any  information  about  the 
cost  of  clearing  ?  You  cleai-ed  a  large  area  along  the 
banks  of  the  Yei  ? — Yes. 

2544.  Have  you  any  idea  of  the  cost  ? —  200 
labom'ers  would  cost  two  Egyptian  pounds  a  day. 
That  is  the  present  rate  of  labour  wages  in  Lado. 

2545.  In  addition  to  that  you  cleared  areas  where 
the  road  from  the  Nile  crosses  streams  ? — Yes. 

2546.  Has  that  been  effective  in  keeping  away  the 
fly  ?— Yes,  just  at  the  place  where  the  bridge  crosses  the 
stream. 

2547.  Is  it  quite  effective  ? — Yes. 

2548.  What  was  the  diameter  of  the  cleai-ing  ?  I 
think  it  is  in  a  kind  of  circle  ? — It  is  about  a  quarter 
of  a  mile  back  on  each  side  of  the  stream  in  the  big 
ones,  about  200  yards  in  the  smaller  ones,  and  200 
yards  back  from  the  edge  of  the  stream. 

2549.  Is  that  effective  ? — Yes,  but  if  a  person  goes 
to  sleep  in  the  uncleared  part  you  cannot  help  it. 


MINUTRS  OF  ISVIDENCE. 


14  November  1913.]  Captain  R.  J.  C.  Thompson,  b.a.m.c.  \_Continued. 


2550.  If  a  person  stood  in  the  middle  of  the  road 
would  fly  come  to  him  ? — Tes,  if  he  stood  and  waited. 

2551.  Now  with  regard  to  the  food  of  tsetse-flies, 
have  you  ever  seen  them  feed  on  birds  ? — So. 

2552.  A.  brother  officer  of  yours  told  me  that 
through  a  field  glass  he  saw  a  tsetse-fly  feeding 
imder  the  wing  of  a  hawk.  You  have  never  seen 
anything  of  that  sort  ? — No. 

2553.  Have  you  examined  the  blood  in  tsetse- 
flies  ?— No. 

2554.  Has  your  colleague  done  it  ? — I  believe  he  is 
doing  it  now.    He  was  not  doing  it  Vjefore. 

2555.  Is  he  examining  the  blood  of  the  game 
there  ? — Yes,  1  believe  so. 

2556.  You  have  no  information  as  to  any  results  ? — 
No.  We  found  that  the  blood  films  taken  from  animals 
that  had  been  shot  were  nearly  all  negative.  A  harte- 
beeste  had  trypanosomes. 

2557.  If  you  enclosed  a  comparatively  large  area, 
would  it  be  possible  to  clear  out  all  the  game  ? — I  do 
not  think  so. 

2558.  Why  not  ? — I  do  not  see  how  you  could 
prevent  other  game  from  straying  in  to  take  the  place 
of  the  others. 

2559.  Even  if  natives  were  kept  constantly  outside 
tiring  off  gims  and  making  a  ntjise  ? — No.  I  am  sure 
a,  herd  of  elephants  would  walk  through. 

2560.  If  there  was  a  ditch  inside  the  fence  to  check 
the  charge,  woiikl  not  that  meet  the  case  of  even  a 
charge  of  eiei^hants  ? — It  would  have  to  be  a  veiy  cun- 
ningly constructed  ditch  and  very  large, 

2561.  For  practical  purposes  you  do  not  think  it 
possible  to  keejj  game  from  coming  in  ? — No.  It 
would  be  a  very  serioiis  thing  from  the  point  of  view  of 
meat  hunger.  If  a  native  man  has  meat  hunger,  he 
will  get  meat  even  if  he  has  to  stray  out  of  the  unin- 
fected area  into  the  infected  area  to  get  it. 

2562.  (D)-.  Bagshawe.)  Have  you  any  experience  of 
the  movements  and  migration  of  morsitaris? — No. 
Where  I  have  seen  them  tliey  have  been  faii-ly 
constant. 

2563.  Their  barriers  do  n(.)t  shift  ? — The  areii  seems 
to  be  limited  and  they  do  not  migrate. 

2564.  Have  you  noticed  any  particulai-  relation  to 
big  game  in  the  area,  where  there  is  morsitaris  !  Are 
there  more  large  animals  there  than  oiitside  ? — No.  I 
siiould  say  tha.t  the  game  is  yqvj  evenly  spread. 

2565.  Was  there  a  patch  of  viorsitaiis  in  the  middle 
of  the  game  area  ? — Yes.  In  the  north-west  corner 
of  the  Lado  enclave  tliei-e  are  an  enormous  number  of 
buffalo  more  than  there  are  elsewhere. 

2566.  You  have  not  any  definite  evidence  that  vior- 
sUans  carries  the  disease  to  human  beings  ? — None  at 
all. 

2567.  It  is  thought  to  be  possible  but  you  have  not 
a,ny  definite  evidence  ? — None  at  all. 

2568.  {Sir  Jolin  Bradford.)  I  understood  you  to  say 
that  you  looked  upon  man  as  the  pi-incipal  reservoir  of 
human  trypanosome  ? — Yes. 

2569.  Do  you  exclude  game  altogether  ? — No.  but 
I  have  no  evidence  of  it  whatever. 

2570.  You  have  not  woi-ked  on  it  yourself? — No. 

2571.  Have  you  made  any  observations  on  try- 
panosomiasis in  wild  animals  ? — ^o. 

2572.  Have  you  made  any  observations  on  try- 
panosomiasis in  cattle  ? — Yes  ;  transport  cattle  coming 
from  the  Congo. 


2573.  What  trypanosome  did  you  find  in  them  ? — 
The  nanum  and  pecoru,in  type. 

2574.  You  did  not  find  fjamhiense  in  cattle  ? — No. 

2575.  The  only  observations  you  made  of  ga,mh!ense 
were  in  regard  to  men  ? — Yes. 

2576.  Did  you  ever  observe  Trypanosoma  brucci 
in  cattle  ? — No. 

2577.  Passing  to  the  clinical  side  of  the  disease  in 
man,  you  said  you  had  seen  500  cases  ? — 500  were 
admitted.    I  have  seen  about  400. 

2578.  You  had  a  very  large  experience.  That  is 
what  I  wanted  to  know.  Did  many  of  the  cases  run  an 
acute  fatal  coui-se  ? — No,  none  of  the  untreated  ones. 

2579.  Perhaps  I  might  put  the  question  in  a  some- 
what difterent  way.  Did  any  of  these  cases  die  after 
a  few  months  illness  with,  for  instance,  epileptic 
seizures  ? — Yes.  but  a  very  few  ;  a  small  minority. 

2580.  Some  of  them  did  ?— Yes. 

2581.  They  did  not  all  of  them  run  the  course  that 
one  associates  with  the  term  sleeping  sickness  ? — No. 

2582.  I  perhaps  iised  the  word  ■•acute"  rather 
inadvisedly.  I  meant  a  comparatively  rapid  coiu-se 
in  a  few  months  instead  of  two  or  three  years  ? — There 
were  some,  but  they  Avere  in  a  vei-y  small  minority. 

2583.  Did  you  observe  in  any  of  these  cases  any 
cedema  P — No.  not  particularly  ;  the  oedema  was  more 
noticeable  in  the  rather  more  protracted  cases  in  the 
second  stage. 

2584.  In  your  experience  was  the  cedema  a  common 
phenomenon  ? — Yes,  as  the  cases  became  advanced. 

2585.  When  they  became  stuporose  ? — No,  before 
that,  when  they  were  in  the  wasting  stage. 

2586.  Did  you  find  any  other  complications  ?  —  No. 
not  in  untreated  people. 

2587.  Did  you  never  observe  opacities  of  the  cornea 
or  lens  ? — No. 

2588.  With  reference  to  the  clearing  operations, 
what  was  the  effect  on  the  fly  ?  Did  you  say  that  with 
clearing  the  fly  diminished  in  number? — Tremendously. 

2589.  What  fly  was  that  ^—Paljmlis. 

2590.  Have  you  .made  any  observation  as  regards 
the  effect  of  clearing  on  the  number  of  iinjrsitans  ? — 
No.  not  at  all. 

2591.  (ChairDiaii.)  What  was  the  smallest  amount 
( )f  clearing  that  seemed  to  be  effective  ?  To  remove 
jHilptdis  from  a,ccess  to  a  road  how  far  away  would  you 
have  had  to  clear  to  make  the  road  safe  ? — I  should 
say  at  least  250  yards  on  each  side  of  the  crossing. 

2592.  Would  that  be  sufficient  .P— Yes.  It  does  for 
people  just  passing — crossing  the  road. 

2593.  You  would  not  say  that  that  would  make  that 
area  safe  ? — ^No,  but  I  think  it  enough  for  caravans 
just  crossing  the  bridge. 

2594.  (Sir  Maclcenzie  Chalmers.)  Sui^i^osing  that 
you  were  clearing  round  a  village,  what  would  you 
think  would  be  a  suflicient  area,  to  give  that  village  real 
jirotection  ? — At  the  drinking  pdaces  which  women  use 
to  draw  the  water  from  the  stream,  never  less  than 
half  a  mile  on  each  side. 

2595.  Did  you  clear  l:)y  cutting  or  by  ))m-ning  ? — 
Cutting  almost  entirely.  We  could  not  burn  very 
mucli. 

2596.  Is  it  very  dense  ?  Could  you  clear  rapidly  ? 
— It  is  extremely  dense.  l)ut  the  natives  are  e.xti-emely 
good  labourers  and  clear  very  rapidly. 


The  witness  withdrew. 
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2597.  (Chairman.)  I  need  not,  before  this  Com- 
mittee, ask  yon  if  you  have  much  experience  of  Africa, 
Sir  John  ;  it  goes  a  long  way  back,  I  think  ? — It  goes 
more  than  half  a  century  back ;  I  was  there  in  1858. 

2598.  What  I  think  I  had  better  ask  you  to  begin 
with  is  this:  when  you  were  there  in  the  early  days, 
days  of  great  historical  interest  to  all  of  us,  I  suppose 
that  you  and  your  party  were  in  contact  with  tsetse-fly 
constantly  P — Constantly.  On  the  march  we  passed 
through  areas  of  the  tsetse -fly  and  then  into  fi-ee 
country,  all  along  the  Zambesi.  Tou  began  about 
200  miles  from  the  coast  and  you  met  with  tsetse-fly 
in  patches  all  along.  It  was  never  in  great  areas, 
always  in  limited  areas.  All  around  Sesheke,  which  is 
a  good  deal  beyond  the  Victoi-ia  Falls,  and  ujd  by 
Linyanti  you  met  with  tsetse-fly,  but  always  in  patches, 
sometimes  narrow  and  sometimes  wide. 

2599.  Were  they  morsitans  or  pallidipes  or  any 
particular  class,  or  did  you  meet  all  sorts  ? — I  believe 
they  were  chiefly  morsitans,  but,  of  course,  I  am  not 
an  entomologist.  I  made  collections  then,  but  im- 
fortimately  they  were  lost  in  the  Zambesi  when  my 
canoe  was  upset.  That  was  on  the  u^sper  Zambesi. 
I  sent  home  certain  specimens  from  the  Zambesi  and 
from  Nyasaland  to  the  British  Miiseum,  but  I  do  not 
think  any  that  came  from  the  Upper  Zambesi  ever 
reached  home.  I  believe  it  was  morsitans,  and  there 
was  another  species  which,  of  course,  I  could  not 
identify. 

2600.  In  those  days  I  suppose  there  was  always 
plenty  of  large  game  ? — Abimdance ;  we  lived  on  game. 
We  took  hardly  any  provisions  with  us,  and  we  shot 
for  a  party  of  from  90  to  100. 

2601 .  Were  you,  your  party  and  your  men,  bitten 
constantly  by  fly  ? — Constantly. 

2602.  At  that  time  I  fancy  sleeping  sickness  was 
not  identified,  but  had  you  any  experience  at  that  time 
of  a  disease  among  your  men  which  resembled  v/hat 
we  now  call  sleeping  sickness  ? — None  whatever.  I 
have  been  bitten,  and  my  men  were  bitten,  and  I  have 
lived  among  natives  many  of  whom  lived  in  tsetse-fly 
areas,  and  also  with  natives  who  passed  through  tsetse- 
fly  areas,  and  I  never  heard  of  any  disease  that  they 
identified  as  caused  by  being  in  contact  with  the 
tsetse.  They  knew  it  killed  their  cattle,  that  they 
knew  perfectly  well ;  it  was  theii'  biLsiness  to  know, 
but  they  never  associated  any  disease  with  it. 

2603.  At  that  time  I  suppose  the  ti-ypanosome  had 
not  been  identified  as  the  cause  of  that  or  any  other 
illness  ? — Oh,  no,  it  was  unknown  as  far  as  we  were 
concerned ;  in  fact,  I  do  not  know  when  it  was 
identified,  but  certainly  it  was  never  associated  with 
sleeping  sickness  or  with  any  disease. 

2604.  When  did  you  first  come  in  contact  with 
sleeping  sickness,  if  ever.f — I  never  came  in  contact 
with  it  until  as  a  member,  vice-chairman,  of  the 
Uganda  Railway  Committee.  After  I  had  retired 
from  the  service  I  was  employed  at  the  Foreign  Office. 


J.,  F.R.S.,  called  and  examined. 

and  when  the  railway  was  completed  I  went  out  to  see 
it  and  examine  it.  Then  I  was  at  the]  hospital  at 
Entebbe  and  saw  cases  there  and  saw  the  treatment, 
but  at  that  time  the  trypanosome  had  not  been 
associated  witli  the  disease.  That  was  just  before 
Colonel  Bruce  went  out ;  he  followed  me  abou^t  a 
fortnight  afterwards,  but  I  did  not  meet  him. 

2605.  Was  there  much  sleeping  sickness  there  ? 
— Yes,  there  was ;  I  went  to  one  island  which  was 
almost  depopulated";  it  had  had  a  jjopulation  of  about 
3,000  at  one  time,  and  there  were  not  300  left. 

2606.  Do  you  know  what  the  fly  was  there  ? — I 
believe  it  was  the  palpalis ;  I  think  that  has  been 
identified.    I  do  not  pretend  to  know  myself. 

2607.  But  possibly  from  what  you  have  heard,  can 
you  tell  us  ? — I  have  always  heard  it  was  palpalis. 

2608.  You  may  be  aware  it  has  been  suggested, 
especially  as  regards  morsitans,  that  the  presence  of 
large  mammals  in  a  comitry  where  there  is  morsitans 
does  lead  to  death  among  the  domestic  stock,  and  is 
likely  to  produce  sleeping  sickness  in  man,  and  for 
experimental  piirposes  it  is  suggested  that  an  endeavour 
should  be  made  in  the  fly  country  to  exclude  the  larger 
mammals  and  see  what  the  result  is  ;  have  you  heard 
of  that  at  all  ? — I  know  that  has  been  proposed. 

2609.  Have  you  formed  any  opinion  as  to.  first,  the 
possibility  of  doing  the  thing  at  all  and,  secondly,  the 
probability  of  something  being  learned  therefrom  ? — I 
think  it  would  be  iiractically  impossible  to  do  it  in  an 
effective  way — to  include  such  an  area  in  Africa  in  such 
a  manner  as  would  exclude  the  possibility  of  wild 
animals  breaking  in,  or  man,  because  you  must 
remember  that  man  may  be  as  infective  as  wild 
animals,  passing  into  the  area.  I  do  not  think 
it  would  be  possible  to  include  such  an  area  as 
would  be  sufiicient  to  allow  of  any  experiment,  but 
I  think  the  experiment  has  been  made  already.  When 
I  was  at  the  Yictoria  Falls  with  Livingstone  in  1860, 
on  the  left  bank  at  the  Yictoria  Falls  there  was  no 
tsetse-fly  and  there  were  cattle  there.  On  the  south, 
on  the  other  hand,  there  was  a  big  belt  of  teetse-fly  so 
that  any  half-caste  Boers  hrmting  could  not  enter  with 
their  horses  because  they  knew  they  would  die ;  the 
natives  knew  also ;  they  were  cattle  keepers  and  cattle 
stealers  and  they  knew  that  they  could  not  take  cattle 
into  that  area.  Now  I  am  told  in  that  very  area  where 
I  saw  the  tsetse-fly,  where  I  saw  buffalo,  elephant  and 
rhinoceros  abundant,  there  is  an  hotel  and  there  is 
civilisation  and  the  fly  has  disappeared,  and  there  is 
no  sign  of  disease  among  the  cattle  there,  which  shows, 
1  think,  that  the  experiment  has  been  done  and  that 
somehow  or  other  the  fly  and  the  disease  in  cattle 
have  disappeared  together. 

2610.  Is  it  not  the  experience  of  those  who  know 
best  that  where  there  is  human  settlement  the  fly 
itself  almost  invariably  disappears  ? — The  natives  told 
me  that  if  they  made  a  village  in  the  fly  country  the 
fly  would  disappear  from  the  small  area  I'ound  the 
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village  and  that  they  could  keep  cattle  if  they  kept 
them  in  compuimds,  but  that  they  could  not  allow 
them  to  go  out  to  graze  because  at  a  small  distance,  I 
cannot  say  how  far,  but  anyhow  within  the  distance 
the  cattle  would  roam  out  to  feed,  they  would  get  iuto 
the  fly.  They  told  me  (and  I  only  give  it  on  native 
evidence)  that  the  fly  would  disappear  from  the 
immediate  vicinity  of  a  native  village. 

2t>ll.  Then  it  does  come  really  to  this  :  it  is  a 
question  of  degree,  but  a  large  human  population  and 
aU  the  appliances  necessary  for  it  does  have  the  effect 
of  biinishing  fly  from  that  ai-ea  ? — That  is  so.  That 
has  happened  in  the  Transvaal  and  it  has  hapfiened  in 
Southern  Rhodesia  near  the  Victoria  Falls.  With  the 
advance  of  civilisation  and  the  population  of  the  oounti-y 
by  white  men  and  so  on,  the  fly  seems  to  disapjjear. 

'2612.  With  regard  to  the  actual  experiment  sug- 
gested, it  might,  might  it  not,  result  in  our  learning 
aye  or  no  (it  might  be  either  way)  that  in  the  absence 
of  the  larger  mammals  the  fly  either  departed  or  ceased 
to  f)rosper  ?  It  is  possible  that  that  might  be  learned 
from  the  experiment? — Yes,  if  you  coidd  carry  out  the 
experiment  effectively  for  several  years,  but  I  think  in 
Uganda  they  And  that  the  game  remains  infective  and 
the  fly  remains  infective  for  a  good  long  time  after  the 
population  has  been  removed,  so  that  it  would  require 
to  go  on  for  a  long  time  before  you  coidd  be  satisfied. 
I  do  not  see  how  you  could  protect  such  an  area,  given 
the  conditions  you  have  in  Afiica  wliei'e  the  fly  exists, 
because  the  fly  does  not  exist  near  civilisation ;  you 
must  go  into  the  wild  part. 

2613.  Still  it  is  a  possible  result  that  you  might 
ascertain  whether  or  not  the  fly  disappeared  and 
whether  or  not  it  became  either  non-infective  or  com- 
paratively less  infective  ? — -Yes,  of  course,  if  it  could 
be  done  on  a  sufficient  scale,  but  it  would  be  rathei'  a 
heavy  price  to  pay  to  exterminate  the  game  on  the 
chance  of  that. 

2614.  I  see  you  say  in  your  memorandum  which 
you  have  been  good  enough  to  send  us  that  "the  fly 
'•  does  not  follow  the  game  outside  these  areas  "'  (that 
is  the  fly  areas)  to  which  for  some  reason  unknown 
"  as  yet  it  is  limited  "  ;  but  am  I  right  in  thinking  it 
is  pretty  nearly  common  ground  that  there  are  only 
cei'tain  covnitries  or  certain  forms  of  scrub  or  bush  in 
which  you  find  fly,  and  if  you  go  outside  that  the  fly 
will  not  eithei'  follow  you  or  remain  outside  ;  in  other 
words,  they  re(iuire  a  particular  foi'm  of  shade  and  a 
particular  form  of  country  in  order  to  pi'ospei-  ? — The 
fly  is  definitely  limited  to  certain  areas  and  what  those 
are  I  do  not  understand  ;  I  have  gone  through 
sei'ub  and  seen  them,  and  I  have  gone  tlii'ough  mopani 
bush  and  seen  the  tsetse-fly ;  but  there  is  some 
condition  which  I  do  not  think  we  have  yet  ascertained, 
which  confines  the  fly's  existence  to  certain  limited  areas, 
and  it  is  quite  certain  that  when  the  game  moves  out 
of  those  areas  the  fly  does  not  follow  the  game. 

2615.  Have  you  any  pei'sonal  experience  as  to 
whethei-  the  fly  is  found  in  large  quantities  where  there 
is  little  or  no  wild  game  ? — No,  I  never  found  it,  but 
one  must  rememlter  there  are  many  species  of  tsetse- 
iiy  and  we  would  require  to  study  the  bionomics  of  each 
species  separately.  For  instance,  thei'e  is  no  doubt 
that  the  habits  of  the palpalis  are  in  many  ways  ditt'erent 
from  those  of  the  morsifans.  Probably  the  country 
which  siiits  the  palpulis  would  not  suit  the  morsitans, 
and  there  ^r-e  so  many  other  species  of  the  tsetse-fly 
that  probably  we  would  have  to  follow  them  out 
individually  for  each  species. 

2616.  I  might  put  the  same  question  more  generally 
have  jow  any  experience  or  do  you  know  of  cases  at  all 
where  there  have  been  large  quantities  of  tsetse-fly 
with  an  absence  of  wild  game  ? — No  ;  I  have  never 
met  with  it. 

2617.  I  see  you  suggest,  for  reasons  which  you  give 
in  paragraph  4  of  your  statement,  that  fly-infested 
areas  should  be  thrown  open  to  hunters,  spoitsmen, 
and  settlers  with  a  view  to  driving  the  fly  away, 
but  might  not  that  involve  the  danger  of  creating 
or  spreading  sleeping  sickness  among  the  men  who 
settle  there,  on  the  assumption  which  you  yourself 
suggested  just  now  that  man  himself  may  be  a  reser- 
voir ?    If,  before  the  fly  was  out,  you  put  a  large 
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population  into  the  fly  country,  would  not  that  involve 
a  somewhat  substantial  risk  of  creating  and  spi-eading 
sleeping  sickness  among  men  ? — In  the  morsitarts 
districts  of  Rhodesia  and  so  on  I  do  not  think  there 
have  been  many  cases  of  sleeping  sickness  yet,  and  11 
is  not  quite  certain  that  it  is  the  same  disease. 

2618.  I  quite  accept  that,  Sir  John,  but  still 
assuming,  for  the  purposes  of  this  question,  man  to  be 
a  possible  reservoir,  there  would  be  danger  in  making 
a  large  settlement  of  men  in  a  morsitans  area  ? — I  do 
not  think  you  would  begin  Ijy  making  a  large  settle- 
ment. I  think  I  should  admit  hunters  to  go  in  and 
hunt ;  they  would  not  be  long  in  and  they  would  not 
be  liable  to  any  risk.  I  and  my  companions  have  been 
in  tsetse-fly  countries  and  have  been  bitten  by  the 
tsetse-fly,  and  it  has  never  d(jne  iis  any  hai-m.  I  am 
speaking  of  morsitans,  of  course ;  it  would  not  l>e  so 
with  palpalis. 

2619.  I  gather  that  you  have  not  studied  the  habits 
of  the  fly,  and  you  could  not  help  us  with  regard  to 
any  manner  of  attacking  the  fly  ? — No,  I  know  nothing 
about  it. 

2620.  There  is  one  more  point,  and  that  is  whether 
you  have  ever  considered  whether  there  are  any  species 
of  birds  which  might  be  introduced  which  you  think 
would  tend  to  limit  or  rediice  the  numbers  of  fly  ? — I 
should  doubt  it  veiy  much.  Of  course  the  birds  eat 
the  tsetse-fly,  but  whether  you  vs^ould  ever  get  birds 
sufficient  to  keep  down  the  tsetse  I  should  doubt  very 
much.    The  birds  are  there  now. 

2621.  (Professor  Newstead.)  I  should  like  to  ask. 
Sir  John,  whether  you  have  ever  met  with  tsetse-flies 
of  any  kind  in  scrub  or  in  areas  where  flat-topped 
acacias  prejDonderate  ? — -Yes,  you  get  them  in  that 
country ;  I  tliink  along  the  south  bank  of  the  Zambesi, 
halfway  between  Lupata  and  the  Victoria  Falls,  you 
have  pretty  open  scrub  country,  and  you  have  lots  of 
tsetse-fly  there. 

2622.  You  have  no  mopani  in  such  country  at  all  ? 
— You  have  mopani  forests  there  ;  the  mopani  forest 
sometimes  comes  down  pretty  near  to  the  water. 

2623.  Has  it  not  been  your  experience  tliat  where 
y(ju  get  flat-topped  acacias  growing  in  profusion  there 
have  been  few  or  no  mopani  trees  at  all  ? — Yes.  I 
think  it  is  usui'J.  I  found  tsetse,  morsitans  chiefly, 
associated  with  rather  open  bush  country,  not  very 
dense  bush  countiy. 

2624.  Such  country,  for  instance,  as  you  would 
describe  as  more  or  less  park  like  ? — Yes,  a  little  more 
bush  than  you  would  call  park;  I  do  not  think  3'ou 
find  so  much  in  the  open  park  country. 

2625.  Have  you  ever  seen  tsetse-flies  in  the  open 
dambo  or  savannah  ? — No,  I  do  not  remember  uc  iticing 
them  to  any  large  extent  in  the  open  country. 

2626.  May  I  ask  also  if  you  have  ever  seen  tsetse- 
flies  of  any  kind  feeding  upon  wild  animals — big 
game  ? — Of  course  you  would  never  get  near  enough 
the  wild  game  to  see  them  until  they  have  been  killed  ; 
I  have  seen  them  go  to  the  <lead  animal. 

2627.  {Sir  Stewart  Stockiiuin.)  I  think  y^mr  opinion 
is  that  the  slauglitering  of  game  is  impracticable  in  an 
area  of  the  kind  proposed  ? — The  slaughtering  is  pi-ac- 
ticable,  but  the  keeping  of  other  game  from  ccjming  in 
again  is  very  dilficult,  unless  you  were  to  fence  it  in. 

2628.  I  see  you  suggest  also  that  the  game  should 
be  di'iven  out  ? — Yes. 

2629.  You  think  that  is  practicable  ? — I  believe 
that  would  be  practicable. 

2630.  It  would  serve  the  same  pui-pose,  I  suppose? 
— I  think  so.  I  believe  that  the  tsetse-fly  depends  on 
the  game.  I  learned  that  chiefly  from  being  in  contact 
with  the  natives  who  live  with  their  cattle,  and  look  on 
the  cattle  as  their  money,  and  look  upon  the  cattle 
held  by  another  tribe  as  fail-  game  to  go  and  steal. 
These  men  have  studied  the  whole  question  thcn-oughly, 
and  they  know  the  danger  of  entering  the  tsetse- fly 
country.  They  know  exactly  the  limits  of  the  fly 
country;  they  know  where  it  is,  and  where  they  can 
cross  it  at  night  when  the  fly  is  asleep,  and  they  know 
that  if  unfortunately  they  get  into  the  wi-ong  crossing- 
through  that  country,  they  will  lose  all  their  cattle. 

2631.  You  think  then  it  would  be  quite  practicable 
to  drive  the  game  away,  and  test  the  virulence  of  the 
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fly  afterwards  ? — Tou  woiild  have  to  do  it  over  a  big 
area  and  then  keep  it  from  coming  back  again. 

2632.  That  is  why  I  asked.— I  do  not  think  it 
wovild  be  so  practicable  unless  you  fenced  it  in,  and  I 
do  not  think  that  would  be  practicable.  I  do  not  see 
how  you  could  keep  other  game  from  coming  back, 
and  even  if  a  few  head  came  back  it  would  vitiate 
your  whole  experiment. 

2633.  You  suggest  that  reserves  for  game  should 
not  be  made  in  fly  areas.  "Would  it  equally  serve  the 
purpose  if  you  made  the  game  reserves  in  the  places 
where  you  get  the  game  to  stay  where  there  are  no 
fly  ?— Yes. 

2634.  They  do  not  specially  like  the  places  where 
the  fly  exist  ? — If  you  follow  the  Uganda  Railway  you 
get  immense  areas  where  there  are  no  fly  and  abund- 
ance of  game,  so  that  you  could  easily  select  a  large 
area  quite  suitable  without  entering  fly  country. 

2635.  (Dr.  Chalmers  Mitchell.)  In  your  early  days 
in  Africa  you  told  us  that,  of  course,  nothing  was 
known  about  sleeping  sickness  and  trypanosomes,  but 
the  natives  understood  quite  well  that  their  cattle  were 
killed  because  they  were  bitten  by  the  fly,  did  they 
not? — Yes,  they  knew  that. 

2636.  They  knew  it  was  the  fly  that  killed  them  ?— 
They  knew  that,  and  they  knew  the  danger  to  their 
own  cattle. 

2637.  They  knew  it  came  from  the  bites  of  the 
flies  ? — Yes,  they  associated  it  with  the  liite  of  the  fly, 
and  they  knew  that  they  would  not  know  their  total 
loss  until  the  next  rainy  season  began.  A  great  many 
would  die  very  soon,  within  a  fortnight  or  thi-ee  weeks, 
but  they  never  knew  their  total  loss  imtil  later  on.  If 
the  rainy  season  came  soon  afterwards  they  knew  their 
total  loss  sooner,  at  least  so  they  told  me. 

2638.  And  they  knew  the  kind  of  sickness  that 
came  from  the  attacks  of  these  flies  as  being  different 
from  other  kinds  of  sickness  ? — Yes,  they  knew  that 
perfectly. 

2639.  You  are  sure  they  knew  that  very  well  ? — 
There  is  no  doubt  of  that. 

2640.  So  that  probably,  do  you  not  think,  they 
would  have  known  and  distinguished  it  from  othei- 
kinds  of  diseases,  if  they  themselves  were  dying  from 
fly  poison  ? — Certainly,  they  would  have  recognised  it, 
and  if  they  had  died  in  any  numbers  they  would  have 
known  the  danger  to  man  of  entering  that  zone.  They 
were  passing  through  it  constantly,  and  I  never  heard 
of  any  illness  commg  from  the  h'lte  of  the  fly.  It 
always  seemed  to  us  a  most  extraordinary  thing  that 
the  fly  should  kill  domestic  cattle,  horses,  cows,  and 
sheep,  and  not  kill  man  or  have  any  effect  upon  man. 

2641.  So  that  you  are  fairly  clear  that  in  fact 
hiunan  beings  were  not  killed  by  the  sleeping  sickness 
then  ? — I  think  then  there  is  no  doubt  they  were  not 
killed. 

2642.  (Sir  Mackenzie  Chalmers.)  When  did  you  first 
hear  of  sleeping  sickness  as  a  definite  disease  ? — I  heard 
of  it  in  London  when  I  was  on  the  Royal  Society 
Committee.  We  heard  that  sleeping  sickness  had 
been  brought  into  Uganda  and  was  advancing.  That 
is  the  first  I  ever  heard  of  it.  Afterwards  I  knew 
it  was  endemic  on  the  Congo  and  also  up  the  Niger, 
and  on  the  Gold  Coast  in  patches,  but  I  never  heard 
of  it  while  I  was  serving  in  Africa  during  the  30  years 
I  was  there. 

2643.  That  would  be  about  15  years  ago,  I  suppose  ? 
— It  is  25  years  since  I  was  there. 

2644.  But  you  first  heard  of  sleeping  sickness  15  or 
20  years  ago  ? — Yes. 

2645.  {Sir  William  Leishman.)  "We  have  had  it 
suggested  to  us  by  a  previous  witness  that  the  great 
difficulty  would  be  to  deal  with  the  bush- pig.  Have 
vou  had  much  experience  of  this  bush-pig  ? — Yes. 


2646.  Do  you  think  it  would  be  possible  to  drive  it 
out  of  the  area  which  was  proposed  to  be  enclosed  ? 
"We  have  been  told  it  would  not  be  possible. — I  do 
not  see  why  it  is  impossible.  Of  course  they  have  to 
be  hunted ;  they  go  into  holes  in  the  ground,  but 
they  come  owt  in  packs  feeding,  and  they  are  easily 
shot. 

2647.  (Dr.  Chappie.)  Did  I  understand  you  to  say 
that  when  game  moved  the  fly  did  not  follow  them  ? 
— Yes,  the  fly  does  not  follow  the  game  ;  if  the  game 
is  driven  out  or  moves  away  or  migrates  out  of  an 
infested  area  the  fly  does  not  follow  it. 

2648.  The  fly  remains  ? — ^Yes,  the  fly  remains  in  its 
locality. 

2649.  And  lives  on  ? — I  am  speaking  of  the  game 
migrating.  There  may  be  game  enough  left  to  keep 
the  fly  going.  I  never  heard  of  the  fly  disappearing 
except  where  civilisation  has  advanced.  "Where 
civilisation  has  advanced  then  the  fly  disappears. 

2650.  Have  you  associated  the  disappearance  of  the 
fly  with  the  disappearance  of  the  game  before  the 
advance  of  civilisation  ? — I  think  I  should  be  inclined 
to  do  so. 

2651.  That  is  the  important  point,  is  it  not? — 
Very ;  the  natives  all  associate  the  presence  of  game 
with  the  presence  of  the  fly. 

2652.  That  is  they  think  the  fly  cannot  live  on  in 
the  locality  unless  it  has  game  on  which  to  feed  ? — 
That  is  their  impression. 

2653.  Do  you  know  of  any  other  diet  the  fly  has 
besides  the  game  and  animals  ? — No ;  I  suppose  it  will 
bite  anything,  it  will  bite  man  or  anything  which  has 
got  a  skin  sufficiently  thin  to  be  pierced. 

2654.  If  it  has  not  some  animal  upon  which  to 
live,  there  is  no  other  diet  you  know  of  to  keep  it  ? — 
No,  I  think  it  depends  on  blood  somehow. 

2655.  Then  would  you  expect  that  the  fly  would 
disappear  if  the  game  could  be  driven  off  ? — Yes,  I 
should  from  what  I  have  heard. 

2656.  Have  you  formed  any  estimate  as  to  what 
the  cost  of  fencing  would  be,  or  do  you  know  of  any 
practical  fence  which  would  be  game-proof  ? — No,  I 
could  not  suggest  that  at  all.  It  would  be  a  big  job 
to  fence  in  an  area  sufficient,  and  still  moi'e  difficult  to 
keej)  it  entire  without  its  ]5eing  bi'oken  through. 

2657.  Do  you  know  of  the  existence  of.  any  fence 
in  any  part  of  South  Afiica  which  has  been  either  used 
for  the  obstruction  of  game  or  which  could  be  so 
used  ? — I  think  at  the  time  of  the  rinderpest  they 
used  fences  to  keep  the  infected  cattle  from  passing 
through,  but  that  is  rather  a  different  thing.  That 
was  more  in  the  civilised  or  advanced  country. 

2658.  It  has  been  suggested  that  a  fence  might  be 
made  of  the  trunks  of  trees  and  debris  and  what  not, 
which  might  kee^j  game  out  or  in.  Do  you  think 
that  is  practicable  ? — You  would  require  such  an 
enormous  amount.  "What  sort  of  area  would  you 
propose  to  fence  in  ? 

2659.  One  area  suggested  was  25  miles  each  way. — 
I  think  that  would  be  practically  impossible  ;  I  do  not 
know  where  you  vrould  get  the  timber  in  Africa. 

2660.  The  fence  suggested  was  a  wire  fence  with 
iron  standards. — I  have  known  a  rhinoceros  to  ujjset 
an  engine  on  the  railway,  so  I  thmk  a  rhinoceros 
would  very  soon  get  through  a  wire  fence. 

2661.  Anyway,  is  it  your  opinion  that  a  sufficient 
number  of  experiments  have  occurred  in  nature  to 
demonstrate  what  we  want  to  know  ? — I  think  so. 

2662.  {Chairman.)  I  do  not  think  youyoui'self  have 
examined  flies  to  see  what  they  feed  on  ? — No.  I  made 
certain  collections  and  brought  them  to  the  British 
Museum,  but  I  am  not  an  entomologist  and  I  never 
went  into  details. 

2663.  You  cannot  say  whether  they  feed  mainly  on 
mammalian  blood  or  on  reptilian  or  avian  blood  ? — No, 
I  never  followed  that  uj)  at  all. 


The  witness  withdrew. 
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Sir  Alfred  Sharps,  K.C.M.G.,  C.B.,  examined. 


2664.  (ChairnuDi.)  Yoxi  have  been  good  enough  to 
send  us  a  very  full  statement  of  your  views  on  certain 
of  the  subjects  which  we  are  inquiring  into.  You,  of 
course,  have  had  a  very  large  experience  in  Nyasaland 
and  other  parts  of  Africa  covering  many  years  ? — I  was 
out  there,  I  think,  for  22  years  altogether. 

266.5.  You  know  a  good  deal  about  game,  and  no 
doubt  have  come  a  good  deal  across  fly  in  the  course 
of  youi-  travels  ? — Yes. 

2666.  I  do  not  remember  when  first  the  trypano- 
some  was  identified  and  found  to  be  the  germ  which 
conveyed  sleeping  sickness.  Do  you  remember  when 
that  was  first  established — about  1903,  I  am  told  ? — 
Yes. 

2667.  Before  that  had  you  been  in  the  habit  of 
shooting  in  various  parts  of  Africa  ? — Yes. 

2668.  In  places  where  there  were  both  fly  and 
game  ? — Yes. 

2669.  You  went,  I  suppose,  witii  a  good  many 
carriers  ? — Yes. 

2670.  Were  you  a,nd  tliey  constantly  bitten  l^y 
morsitans  ? — Yes,  constantly. 

2671.  Knowing,  as  you  probably  do,  more  or  less 
the  symptoms  of  sleeping  sickness,  did  any  or  many  of 
your  men  suffer  from  any  disease  that  resem1)led  it  at 
that  time? — No,  I  cannot  recall  any  case  at  all.  I 
have  often  tried  to  look  back  and  think  whether  I 
could  remember  anything  which  would  be  likely  to  lie 
sleeping  sickness,  but  I  cannot  recall  anything. 

2672.  Afterwards  when  you  held  an  ofiicial  position, 
that  of  the  Governor  of  Nyasaland  for  some  years,  you 
no  doubt  saw  cases  of  sleeping  sickness  ? — Yes,  a  few 
only. 

2673.  As  a  matter  of  fact,  I  believe  I  am  right  in 
saying  that  as  far  as  was  ascertained,  at  any  rate, 
there  were  not  many  cases  at  any  time  ? — I  believe  that 
up  to  the  present  date,  up  to  the  most  recent  date,  the 
total  number  of  cases  discovered  is  still  imder  150. 

2674.  In  morsitans  areas  in  that  counti-y  men 
engaged  in  their  ordinary  avocations  were  subject  to 
the  attacks  of  fly  constantly,  were  they  not  ? — Yes, 
constantly. 

267.5.  But,  at  the  same  time,  while  men  who  were 
probably  bitten  very  largely  were  not  suffering  to  any 
very  great  extent,  it  was  impossible,  was  it  not,  in  a, 
morsitans  country  to  keep  domestic  stock  cattle  ? — 
There  are  villages,  especially  up  in  North-Eastern 
Rhodesia,  where  natives  used  to  keep  a  very  small 
amount  of  stock  in  fly  coimtry,  but  the  cattle  were 
never  allowed  to  leave  the  stockades  or  go  farther  than 
jvist  round  the  edges  of  the  stockades.  They  were  not 
allowed  to  go  to  the  country  where  fly  was. 

2676.  That  leads  me  to  the  next  question,  which  is  a 
very  important  one ;  is  it  your  experience  that,  when 
ground  was  cleared  round  villages  foi'  agriculture  or 
anything  else,  where  it  was  cleared  there  were  no 


morsitans  ? — Yes,  but  you  would  find  morsitans  occa- 
sionally on  the  edge  where  the  cleared  countiy  joined 
the  bush. 

2677.  Yes;  but  substantially  am  I  right  in  saj'ing 
that  where  ground  was  cleared  it  ceased  to  be  suitable 
to  the  fly  and  was  not  occupied  by  the  fly? — Yes. 

2678.  As  far  as  your  observations  go,  do  you  think 
fly  will  follow  the  game  for  any  distance,  or  if  the  game 
move,  do  the  fly  remain  where  they  were  or  go  with  the 
game  ? — My  view,  from  what  I  have  seen,  is  that  there 
is  certain  country  which  you  can  say  is  fly  country, 
but  why  the  fly  are  there  one  cannot  say ;  within  what 
you  might  call  not  a  fly  belt  hnt  a  fly  area,  sometimes 
you  would  find  fly  in  some  parts  and  not  in  others. 
Again,  you  might  pass  the  parts  where  you  found  fly 
last  montl]  and  find  none  tliis  month,  and  all  within  a 
certain  area  wliich  you  might  call  a  fly  ai'ea,  you  might 
or  might  not  find  fly.  Outside  that  area  you  would 
find  no  fly  at  any  time.  I  do  not  think  that  the  fly 
move  outside  what  you  may  call  the  fly  area,  but  what 
keeps  it  in  I  do  not  know. 

2679.  Have  you,  from  your  own  obseiwation,  known 
of  places  where  there  was  a  large  quantity  of  fly  and 
little  or  pra-ctically  no  hirge  game  ? — Yes. 

2680.  Many  instances  ? — -Yes,  I  might  say  many 
cases. 

2681.  All  through  this  I  have  referred  to  morsitans. 
— Morsitans  is  all  I  know  about.  I  hardly  know  any- 
thing about  2}alpalis. 

2682.  So  I  understood.  You  know  tliat  there  has 
been  an  experiment  suggested  as  to  excluding  or 
driving  out  game  from  a  limited  area  for  the  purpose 
of  seeing  whether  the  fly  will  disappear  vdth  the  game, 
and,  if  it  remains,  whether  it  loses  its  infectivity  Now, 
do  you  think  in  the  first  place,  speaking  quite  broadly, 
that  you  could  effectively  carry  out  such  an  ex^Deriment  ? 
I  mean  do  you  think  that  you  could  effectively  exchide 
and  keep  out  of  the  area  the  wild  game — the  large 
wild  mauinials  ? — It  depends  altogether  on  what  yon 
mean  b^'  wild  game. 

2683.  I  was  going  to  ask  about  that  afterwards. 
Tell  me  first  about  the  larger  wild  game. — From  what 
I  have  seen  and  heard  of  Dr.  Warrington  Yorke's 
views,  he  speaks  rather  vaguely  of  big  game,  and  I  do 
not  know  that  it  is  at  all  settled  yet  whether  he  has 
any  real  basis  to  go  upon  as  to  what  beasts  or  animals 
might  act  as  resei-voirs.  Therefore,  it  is  difiicult  to 
say.  Supposing  it  was  only  one  oi"  two  sjjecies  of 
antelope,  I  think  you  might  possibly  succeed  in 
exterminating  them  out  of  a  given  area ;  hixt  if  the 
lists  were  to  include  such  beasts  as  bush-buck,  wart- 
hog,  busli-pig  and  lions,  then  I  do  not  see  how  it 
could  po.ssibly  be  done,  unless  it  was  in  a  very  very 
limited  area,  so  limited  as  not  to  be  useful  as  an 
experiment. 

(t  2 
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268 1.  WoiUd  it  be  practicable  in  any  case,  even  assu- 
ming you  could  go  to  that  extent,  to  exterminate  or 
exclude  the  smaller  antelopes  and  small  mammals  — 
I  do  not  think  so. 

2685.  You  do  not  think  it  would  be  possible  to  do 
it  ? — 1  do  not  think  it  would  be  possible. 

2686.  And  if  those  animals  remained  can  you  form 
a  judgment  from  anything  you  have  observed  as  to 
vvlicther  the  fly  would  feed  equally  readily,  I  would  say, 
on  the  smaller  mammalia  ? — Well,  I  have  seen  the 
fly  feeding  on  almost  any  kind  of  beast  which  I  have 
killed  in  fly  country.  You  see  it  actually  on  the 
beasts  when  they  are  dead.  But  I  cannot  say  fi'oni 
my  own  experience  whether  they  feed  on  Ijirds  and 
monkeys  and  

2687.  Bush-pig  ? — I  cannot  say  ;  I  cannot  recollect 
from  my  own  knowledge. 

2688.  The  small  anteloj)e  ? — I  have  seen  them 
feeding  on  almost  every  kind  of  antelope  I  have  killed 
from  time  to  time. 

2689.  It  has  been  suggested  that  there  would  be  a 
diSiculty,  becaiise  many  of  the  smaller  mammals  are 
nocturnal  in  their  habits ;  but  would  it  l)e  the  case 
that  an  animal  that  was  nocturnal  but  did  not  live 
underground  would  afford  as  good  an  opportunity  of 
feeding  as  an  animal  that  was  diurnal,  if  it  lay  in  the 
bush  above  ground  ? — Yes.  It  seems  to  me  that  the 
difficulty  in  the  matter  is  that  we  do  not  know  what 
beasts  act  as  reservoirs.  If  it  is  every  animal  that  has 
blood  then  it  appears  you  would  have  to  kill  out  every 
form  of  life  before  you  could  say  that  you  had  tiied 
the  experiment  thoroughly. 

2690.  Are  you  able  to  form  any  judgment  as  to  the 
cost  of  fencing  such  an  area  as  is  suggested,  if  it  was 
thought  necessary  P — I  think  you  would  have  to  include 
the  whole  of  a  fly  area.  You  could  not  take  a  piece 
out  of  a  fly  area  and  say  we  will  fence  in  this  piece, 
because  the  fly  would  come  in  from  outside.  You 
would  have  infected  fly  coming  in  and  fly  going  out 
and  getting  infected  outside.  You  would  have  to 
include  the  whole  area. 

2691.  If  you  could  get  an  isolated  area  of  about 
five  miles,  what  dealing  of  belt  outside  that  would  you 
thipk  would  be  sufficient  to  exclude  the  entry  of  other 
fly  ? — You  mean  to  clear  a  belt  round  ? 

2692.  Yes. — I  used  to  think  that  morsitans  was 
never  found  except  just  on  the  edge  of  the  bush,  but 
there  is  one  thing  which  rather  astonished  me  on  my 
last  journey  during  last  year.  We  found  in  some  big 
flats  in  Northern  Rhodesia  fly  a  mile,  I  should  think, 
from  the  edge  of  the  busli — very  little,  but  just  suffi- 
cient to  show  that  it  did  come  there  sometimes.  That 
was  in  absolutely  open  country,  flat  marshy  ground, 
with  no  grass  or  anything  on  it. 

2693.  Have  you  any  views  as  to  the  possibility 
of  doing  anything  by  the  introduction  of  insect-eating 
birds  for  the  destruction  of  the  pupae  or  the  flies 
themselves  ? — No,  I  camiot  say  that  I  have  any  views. 

2694.  {Dr.  Chappie.)  You  say  that  you  found  fly 
a  mile  from  the  edge  of  the  bush  ?— Yes.  I  always 
held  the  view  that,  as  a  rule,  you  never  found  them 
more  than  a  few  yards  from  the  edge  of  the  bush, 
hut  on  the  last  journey  in  Noi-thern  Rhodesia  in  one 
case  we  found  them  quite  a  mile  away. 

2695.  Extending  into  the  clearing  ? — Not  maiiy, 
biit  we  saw  one  or  two. 

2696.  That  mile  was  quite  clear  ground  ? — Abso- 
lutely clear  ground. 

2697.  They  must  have  come,  you  gather,  from  the 
bush  ? — Yes. 

2698.  They  would  return.'' — Yes,  I  suppose  so. 

2699.  If  you  were  carrying  out  an  experiment  over 
an  area  of  25  miles  each  way  (it  has  been  suggested 
that  it  would  be  necessary  to  have  an  extensive  area), 
do  you  think  there  would  have  to  be  a  strip  of  a  mile 
around  the  whole  himdred  miles  of  fencing  in  order 
to  ensm-e  that  the  fly  from  the  inside  of  the  area  could 
not  go  to  the  bush  and  vice  versa  ^ — I  think  so,  certainly. 
T  had  a  comj)anion  travelUng  with  me,  Mr.  Mount 
Stuart  Blphinstone,  and  we  both  noticed  what  I  told 
you  just  now  and  remarked  upon  it,  because  I  had 
neve)'  seen  the  fly  away  from.  ))ush  before. 


2700.  It  might  travel  more  than  a  mile,  for  all  you 
know  ? — I  cannot  say. 

2701.  Have  you  anything  to  tell  you  how  far 
morsitans  would  travel  for  its  food  ? — No,  I  cannot  say. 
My  experience  has  been  that  as  soon  as  a  change  is 
established  in  fly  country  and  as  soon  as  they  plant 
cassava  and  maize  and  so  on  fly  disappears  altogether 
from  the  cleared  groimd.  You  come  out  of  the  bush ; 
you  see  the  flies  feeding  on  the  backs  of  your  carriers 
and  by  time  you  get  near  to  the  village  you  observe  that 
they  are  all  gone.    It  is  very  noticeable. 

2702.  If  we  were  canying  out  an  expeiiment  then, 
and  had  a  mile  of  cleared  space  around,  would  you 
think  that  our  experiment  might  be  vitiated  by  the 
fact  that  the  space  was  only  a  mile,  and  that  our  con- 
clusions might  all  be  wrong  ? — I  think  it  would  be  a 
doubtful  experiment. 

2703.  You  would  not  be  in  favour  of  an  experiment 
of  that  kind  unless  jow  had  a  larger  area  than  n  mile 
of  cleared  ground  ? — I  think  I  would  make  some 
investigations  first  with  a  view  to  testing  what  distance 
morsitans  \s,  ever  found  away  from  Inish.  It  is  not  like 
palpalis.  The  only  place  where  I  have  seen  the  latter  is 
near  the  south  end  of  Lake  Albert  Edward,  and  the 
palpalis  does  not  go  10  yards  ;  it  lives  in  the  bush,  and 
you  do  not  find  paljyalis  10  yards  from  the  edge  of  the 
bush.  You  can  pitch  your  camp  within  50  yards  of 
the  edge  of  the  bush  on  the  Ruchuru  river ;  you  will 
not  have  a  single  palpalis,  whereas  the  bush  would  be 
full. 

2704.  Yoii  would  not  advise  the  Committee  then  to 
suggest  an  experiment  of  that  kind? — I  think  that 
before  it  was  undeitaken  you  should  have  some 
investigations  made  with  a  distinct  view  of  ascertaining 
how  far  morsita.ns  is  ever  found  from  bush. 

2705.  Can  you  tell  us  some  way  by  which  we  could 
get  at  those  facts  ? — In  Nyasaland,  I  should  think,  the 
Governor  of  Nyasaland  might  put  in  hand  something 
by  way  of  having  observations  taken  in  some  of  the 
fly  areas  there. 

2706.  Can  you  suggest  how  those  operations  could 
be  carried  out  ? — He  might  issue  instructions  to  all  the 
district  officers  to  endeavour  to  go  through  a  course  of 
observations  of  some  particular  piece  of  fly  country. 
Where  it  borders  on  stations  observations  might  be 
taken  daily  perhaps. 

2707.  Would  it  be  possible  in  that  way  to  discover 
it,  do  you  think  ? — I  cannot  say. 

2708.  Has  it  ever  been  done  ? — No,  it  has  never 
been  done. 

2709.  Dr.  Balfour  suggested,  at  our  last  meeting, 
that  there  was  an  area  20  miles  long  by  two  wide  where 
fly  and  game  wore  to  be  found  at  the  Kowalib  Hills, 
three  or  four  miles  away.  Do  you  know  that  area  ? 
— Whereabouts  is  the  hill  ?    I  do  not  know  the  name. 

2710.  (Dr.  Balfour.)  In  Southern  Kordofan.—I  do 
not  know  it. 

2711.  (Dr.  Chappie.)  Do  you  know  any  area  whose 
natural  conditions  will  enable  us  to  make  an  experiment 
without  the  cost  of  fencing  ? — In  Nyasaland  the  fly 
occurs  as  a  rule  following  the  Shire  river  and  Lake 
Nyasa.  It  is  generally  a  belt  possibly  not  more  than 
8  or  10  miles  wide,  but  of  great  length.  In  the  Shire 
Highlands  near  Zomba  would  be  the  best  place  to  look 
for  an  area,  I  should  think.  It  is  very  hard  to  say, 
but  there  might  possibly  be  found  there  a  fly  area  not 
more  than  10  miles  in  diameter  perhaps. 

2712.  You  have  not  fixed  on  any  arrangement  by 
which  an  experiment  could  be  made  ? — No. 

2713.  Do  you  accej^t  the  fact  that  domestic  stock 
cannot  be  kept  at  all  in  infected  morsitans  areas  ? — I 
cannot  give  a  definite  opinion.  I  only  know  that  stock 
is  not  kept  by  the  natives  in  fly  areas  except  in  their 
villages. 

2714.  Do  you  know  why  ? — I  presume  because  they 
find  that  they  die  if  they  take  them  outside. 

2715.  Do  you  accejjt  that  as  the  explanation  your- 
seK  r  —  Yes,  I  have  always  considered  that  the 
explanation. 

2716.  Have  you  made  vip  your  mind  as  to  what 
remedy  should  be  adopted  to  prevent,  having  regard  to 
the  progress  of  settlement,  the  extermination  of  stock 
iu  morsitans  areas  ? — I  cannot  say  that  I  have  seen 
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juy  solution  except  very  extensive  and  close  settlement 
of  natives.  As  the  country  becomes  settled  and  the 
Inish  cleared,  the  tsetse  will  disappear. 

•2717-8.  Have  you  come  to  a  conclusion  as  to  why 
the  tsetse  disappears  ? — No,  I  have  uot.  I  do  not 
know  why  tsetse  occurs.  I  have  not  l)een  able  to  form 
any  opinion  as  to  why  It  is  there  and  why  it  keeps  to 
certain  country. 

2719.  Is  the  progress  of  settlement  taking  place 
now  in  Nyasaland  causing  the  fly  to  disappear  ? — It  is 
not  sufficiently  close  settlement  to  influence  the  tsetse- 
fly  qaestion. 

2720.  Are  there  areas  in  Nyasaland  that  would  in 
your  opinion  be  settled  if  it  were  not  for  the  existence 
of  the  fly  ?— Certainly. 

2721.  What  would  you  suggest  then  in  order  to 
encourage  settlement  in  fly  cijuutry  ? — I  am  afraid  I 
could  not  suggest  anything. 

2722.  Would  you  oppose  the  relaxation  of  the 
game  laws  in  those  areas  with  a  view  to  driving  off  the 
game  preparatory  to  clearing  operations  H — I  think-  that 
if  it  was  decided  to  make  an  experiment,  it  would  not 
matter  wliat  you  did  if  the  object  was  to  get  rid  of  the 
game.  I  think  you  could  try  to  get  rid  of  it  in  what- 
ever seemed  the  best  way. 

2723.  Assuming  that  the  olijeet  is  not  to  get  rid  of 
the  game  at  all,  but  to  get  rid  of  the  fly,  or  rather  to 
get  rid  of  the  disease,  and  supposing  that  the  fly  is  the 
carrier  of  the  disease  and  game  the  reservoir,  and  the 
removal  of  the  game  means  also  removal  of  the  fly, 
would  you  not  he  prepared,  with  the  progress  of 
settlement,  to  give  facilities  for  the  destruction  of  game 
within  certain  areas  around  inhaljited  spots  ? — As  I 
say,  first  of  all  we  want  to  know  what  kind  of  game. 
We  can  talk  of  "  big  game,"  ])ut  what  is  meant  ?  We 
want  to  know  what  we  have  to  remt^ve.  If  we  have  to 
remove  only  a  few  of  the  big  antelopes,  that  is  one 
thing  ;  if  we  have  to  remove  everything  which  has  lilood 
then  I  sliould  say  that  it  is  a  total  impossibility. 

2724.  If  yoa  knew  that  some  of  tlie  game  harboured 
the  trypanosome  and  some  did  not,  wliat  harm  would 
there  b  j  in  driving  it  all  off  within  a  certain  radius  of 
inhabited  spots  P — -If  we  knew  definitely  that  certain 
game  did  harbour  trypanosomes  and  that  all  the  rest, 
ithe  ])ulk  practically,  were  not  reservoirs,  then  I  think 
we  should  l)e  quite  free  to  do  whatever  we  th(jught 
right — even  to  slaughter  the  game  and  get  rid  of  it  in 
whntever  way  we  liked  over  a  definite  area. 

2725.  Do  you  think  that  it  would  be  a  good 
experiment  to  try  by  the  extermination  of  the  game 
or  the  driving  off  of  the  game  round  inhabited  areas, 
to  see  whether  or  not  that  did  not  free  domestic  stock 
fi'om  disease  ? — Yes. 

272o.  You  would  not  object  ti_)  that  as  an  experi- 
mental procedure  ? — No. 

2727.  What  do  you  consider  is  the  chief  value  of 
the  game  to  the  community  ? — I  do  not  think  it  has 
any  economic  value. 

272:'^.  Has  it  no  other  value  except  the  value  of 
sport? — Simply  the  value  of  blasts  which  we  can 
never  replace  if  we  kill  them  off. 

2729.  Do  you  mean  value  for  sporting  purposes  ? 
— For  zoological  purposes,  for  general  interest,  and  so 
on.  If  the  world  is  any  the  liettar  for  having  animals 
in  it,  then  it  would  be  a  pity  to  abolish  them. 

2730.  If  domestic  animals  are  not  possible  in  the 
presence  of  this  game,  would  you  be  prepared  to 
sacrifice  the  game  ? — I  think  that  if  it  is  once  definitely 
proved  that  the  reservoir,  and  the  only  reservoir,  is 
certain  animals  in  at  any  rate  certain  parts  of  the 
coixntry  where  tsetse  exist,  and  we  can  get  rid  of 
those  animals  within  the  areas,  then  I  would  hy  all 
means  get  rid  of  them. 

2731.  Is  it  your  experience  that  when  animals  are 
lumted  in  the  vicinity  of  villages  they  get  shy  and 
timid,  and  keep  a  respectful  distance  from  those 
inhabited  spots  ? — Yes,  to  some  extent. 

2732.  Did  you  say  to  the  chairman  that  you  know 
of  no  area  where  fly  exists  without  game  ? — I  know'  of 
many  areas. 

2733.  I  beg  your  pardon,  you  put  the  converse  of 
what  I  say.  You  know  areas  where  fly  exist  and 
aljsi^lutely  no  game  ? — No.  I  woTild  not  say  aljsolutely 
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no  life,  but  I  know  of  areas  which  are  what  we  should 
call  hopeless  game  countries,  where  no  one  would  go  to 
shoot  because  there  is  nothing  worth  looking  for,  and 
which  are  swarming  with  tsetse -fly.  On  the  other 
hand  I  know  of  country  excellent  from  a  shooting 
point  of  view  where  you  get  all  sorts  of  antelope  and 
other  game,  and  where  you  never  need  trouble  your 
head  about  tsetse. 

2734.  In  the  other  places  there  is  a  sufficient 
amount  of  game  of  some  sort  to  supply  the  fly  with 
food,  is  there  not  ? — I  cannot  say.  The  food  may  lie 
birds,  and  not  what  we  sh(^uld  call  game  ;  life  of  some 
kind  possibly.  There  may  be  snakes,  lizards,  birds, 
possibly  some  monkeys.    I  do  not  know. 

273">.  We  had  evidence  before  us  with  regard  to 
sleeping  sickness  in  Nyasaland.  Do  you  say  that  this 
disease  has  not  been  sj^reading  amongst  men  in 
Nyasaland  ? — I  believe  the  number  of  cases  up  to  the 
present  date  is  something  under  150.  I  have  just 
received  the  last  Diary.  I  cannot  remember  the  exact 
number.  Those  ai-e  cases  that  have  been  discovered 
during  the  last  six,  seven  or  eight  years. 

2736.  Has  it  not  been  spreading  over  a  new  area, 
where  it  was  not  known  to  exist  betore  ? — It  was  nevei- 
noticed  before,  but  whether  it  existed  or  not  I  cannot 


say. 

2737.  Is  tlie  danger  in  Nyasaland  an  increasing  one 
in  regard  to  both  man  and  animais  ? — I  cannot  say. 
Perhaps  you  would  get  a  medical  witness  to  tell  yoi^ 
better. 

2738.  You  said  in  answer  to  the  chairman  that  it 
was  not  possible  in  your  opinion  to  exterminate  ga-me  ? 
— Not  to  exterminate  every  kind  of  game. 

2739.  Is  that  extermination  not  taking  place  in  the 
case  of  settlement  all  over  South  and  Central  Africa  ? 
— Yes,  where  you  get  close  settlement. 

2740.  It  is  possible  then  in  the  presence  of  settle- 
ment to  exterminate  ? — If  you  get  the  whole  of  the 
bush  down  and  the  whole  of  the  undergrowth  down 
and  natives  settled  and  cultivation  going  on  and  no 
more  rank  growth  and  so  on,  then  you  most  undoTibt- 
edly  will  get  rid  of  tsetse-fly. 

2741.  (Sir  William  Leisliman.)  It  has  been  suggested 
to  us  as  a  possiliility  that  elands  might  be  domesticated. 
Do  you  think  that  is  possible? — I  think  they  might. 
We  have  had  absolutely  tame  eland  in  Nyasaland. 

2742.  Has  that  been  tried  on  any  scale  ?— I  do  not 
think  so. 

2743.  No  organised  attempt  ? — No. 

2744.  You  make  some  interesting  remarks  in  your 
summary  about  your  personal  observations  on  fly. 
You  say,  for  instance,  that  you  have  examined  a  great 
many  personally,  and  never  found  any  blood  in  them. 
— Except  where  they  were  in  the  act  of  biting. 

2745.  How  did  you  judge  that  —  simply  hy  the 
distension  ? — By  squeezing  the  abdomen.  There  was 
nothing  visible. 

2746.  It  is  your  opinion,  I  gather  from  this,  that 
the  tsetse -fly  may  live  on  something  else  than  blood  as 
mosquitoes  do  ? — I  formed  that  opinion  because  in 
some  districts  where  flies  ai-e  plentiful,  I  cannot  under- 
stand what  they  have  to  feed  on  in  the  shape  of 
animals  of  any  size  like  even  the  smallest  antelopes. 

2747.  Have  you  not  observed  them  feeding  on 
lizards  ? — No,  I  cannot  say  that  I  have  ever  seen  them. 

2748.  But  you  know  that  they  do  ? — One  may  have 
seen  it,  but  I  cannot  remember  ever  having  done  so. 

2749.  Hiive  any  of  your  personal  observations  led 
you  to  think  that  they  drink  water  ? — I  have  never 
seen  them  drink  water. 

2750.  Or  feed  on  vegetable  matter? — I  have  seen 
them  on  leaves  many  times.  I  have  seen  them  on  tlie 
ground  getting  up  from  the  path  as  you  walk  along. 

2751.  But  you  have  observed  nothing  that  would 
make  you  certain  with  regard  to  that  ? — No,  but  at  the 
same  time  I  have  not  made  any  careful  observations 
regarding  this. 

2752.  With  regard  to  flies  caught  in  the  act  of 
biting  either  yourself  or  others,  is  the  l;>ite  of  the  fly 
painful  ? — Yes,  l)ut  not  very. 

2753.  We  have  been  told  that  you  may  see  the 
l)ack  of  a  native,  for  instance,  covered  by  a  number  of 
flies? — Yes.    The  native  skin  is  much  harder ;  I  have 
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often  seen  a  native  ahead  of  me  witli  one  or  two  flies 
on  his  back  and  wondered  how  soon  he  would  know 
they  were  there.  They  stop  a  long  time.  Then  he 
swings  his  hand  back  mechanically  when  he  begins  to 
feel  them. 

2754.  (Sir  Mackenzie  Chalmers.)  We  were  told  that 
usually  the  flies  waited  until  you  stopped  before  they 
began  to  bite.  Is  that  so  ? — I  cannot  say  I  have  found 
that.  I  have  had  my  shoulders  badly  bitten  throiigh  my 
shirt.  It  is  like  a  flea  bite  ;  afterwards  you  want  to 
scratch  it.    I  have  had  my  shoulders  raw  sometimes. 

2755.  It  is  a  bite  prodiicing  local  iiTitation? — Yes. 

2756.  Yon  mentioned  just  now  that  you  had  seen 
the  latest  i-etimi  of  cases  of  sleeping  sickness  in 
Nyasaland,  and  that  they  were  imder  150  in  number? 
— I  think  it  is  a  little  vender  150. 

2757.  Do  you  happen  to  know  whether  they  ai'e  all 
of  the  very  severe  type,  or  whether  there  are  any 
people  alive  who  were  infected  some  time  ago  ? — I 
cannot  say,  but  I  know  there  were  recoveries.  The 
very  first  case  we  ever  discovered  in  Nyasaland 
recovered.  When  I  left  the  man  was  alive.  I  am 
speaking  of  three  or  four  years  ago. 

2758.  A  native  ? — A  native.  He  had  been  working 
with  Lieutenant  Pooley,  who  was  travelling  thi'ough 
the  coimtry. 

2759.  Do  you  know  whether  he  was  infected  in 
Nyasaland  or  had  come  from  some  gambiense  district  ? 
— I  think  he  was  infected  in  the  Congo.  I  cannot  say 
that  I  know  o:  any  ease  myself  which  has  recovei'ed 
whei'e  the  disease  has  been  actually  acquired  in  the 
country. 

2760.  You  do  not  know  how  many  of  these  150  who 
have  been  infected  are  still  alive? — N"o. 

2761.  You  have  considered  the  question  carefully 
of  course,  but  are  you  satisfied  yourself  that  the 
antelope  and  big  game  contain  trypanasomes  which  ai-e 
pathogenic  to  man  ?  —  I  only  know  what  Drs.  Yorke 
and  Kinghorn  have  said,  and  what  struck  me  about 
what  they  said  was  that  they  had  not  gone  nearly  fai' 
enough  into  ascertaining  what  the  different  kinds  of 
animals  which  can  or  do  harbour  trypanosomes  are. 
They  gave  a  list  of  animals  of  which  they  had  found 
a  certain  percentage  infected,  but  with  regard  to 
many  of  the  other  animals  they  had  only  tested  two  or 
three. 

2762.  Are  you  satisfied  that  where  they  have  found 
the  Trypanosoma  hrucei  or  rlwdesiense  the  disease  has 
been  conveyed  by  means  of  fly  from  game  to  man  ? — 
I  cannot  say  ;  I  only  know  what  they  say.  I  have  not 
sufiicient  medical  knowledge. 

2763.  You  have  not  formed  any  opinion  yourself  ? 
— No,  I  have  no  scientific  knowledge  on  those  matters. 

2764.  Is  it  possible,  do  you  think,  having  regard  to 
the  small  number  of  cases  in  Nyasaland,  they  are  cases 
of  infection  from  man  to  man  ? — I  have  no  means  of 
judging  that. 

2765.  You  told  us  that  in  fly  areas,  when  a  village 
is  established  and  a  clearing  made  round  it,  jow  can 
keep  cattle  in  safety  ? — As  long  as  they  ai-e  not  close 
to  the  bush. 

2766.  In  the  centre  of  the  village  you  can  keep 
them  safely  ? — Yes. 

2767.  Now  what  is  a  sufiicient  clearing  to  give  a 
margin  of  safety  ? — I  cannot  say. 

2768.  In  practice  ? — There  was  a  very  large  village, 
Nsama,  up  in  North  Eastern  Rhodesia,  where  they  had 
perhaps  about  a  dozen  cattle  the  first  time  I  went 
there.  What  you  might  call  the  tsetse-fly  bush  there 
came  within,  I  should  say,  jjerhaps  a  mile. 

2769.  The  cattle  there  were  living  and  prospering  ? 
—Yes. 

2770.  There  was  a  radius  of  a  mile  clearing  all 
round  ? — Perhaps  a  mile,  with  gardens  in  between. 

2771.  Is  the  clearing  done  by  cutting  down  trees 
or  by  burning  ? — Both.  They  fell  the  bush  in  the 
middle  of  the  dry  season  and  leave  it  till  ;i  little 
before  the  wet  season  to  dry.  Then  they  chop  it  up 
and  burn  it  and  leave  the  ashes  to  eni'ich  the  soil. 

2772.  Is  it  a  very  long  and  expensive  process  or 
not  ? — 1  do  not  know  what  the  planters  reckon  it  costs 
them  to  clear  in  Nyasaland,  but  roughly,  pei-haps, 
about  2L  an  acre  I  should  think. 


2773.  Do  you  think  that  a  good  deal  might  be 
done  to  protect  people  by  impressing  on  them  the 
importance  of  clearing  round  their  habitations  ?— I 
do  not  think  so,  because  the  planters  have  not  money 
to  spend  in  anything  except  their  own  planting. 

2774.  I  was  thinking  of  nati\'e  villages.  Do  they 
naturally  clear  round  the  native  villages  or  do  they 
leave  a  fly  area  close  to  the  village  ?— They  plant  their 
crops  all  roimd  the  villages  so  that  there  is  a  natural 
clearing. 

2775.  I  should  have  thought  they  would  often 
plant  crops  on  one  side  of  the  village  and  not  trouble 
to  clear  on  the  other  ? — Sometimes  bush  may  come  up 
close  to  a  village.  Nyasaland  is  under  such  very 
excellent  control  now  that  the  natives  would  do  very 
much  what  you  told  them  to  do. 

2776.  Do  you  think  further  protection  could  be 
afforded  by  giving  instructions  about  clearing  and 
by  encouraging  clearing  ?— I  daresay,  if  it  was  made 
a  Government  instruction  and  they  were  told  to  do  it. 

2777.  If  the  ofiicials  were  told  to  encoiu-age  clear- 
ing and  explained  to  the  people  the  advantage  of  it 
—Yes. 

2778.  Where  you  have  a  clearing  round  a  village 
and  crops  planted  do  the  game  retarn  at  night? — 
Sometimes  they  come  and  eat  the  crops. 

2779.  They  ravage  the  crops.' — Yes. 

2780.  It  is  not  enough  simply  to  make  a  clearing 
and  drive  the  game  out,  but  you  have  to  do  something 
in  the  nature  of  fencing? — Yes.  In  country  where 
there  is  game  the  natives  always  have  to  put  up  some 
kind  of  protection  if  they  ai'e  right  up  in  the  bush. 
They  generally  ^mt  fences  made  of  logs. 

2781.  Do  you  know  the  Domira  Road? — Yes. 

2782.  Tliat  was  suggested  for  an  experiment.  I  would 
like  to  get  your  opinion  or  the  suggested  experiment 
with  various  modifications  that  have  been  submitted  to 
us.  The  Domira  Road,  we  were  told,  will  some  day  be 
a  very  important  road  ? — It  may  be. 

2783.  At  present  you  cannot  take  stock  through  it 
at  all  ? — You  cannot. 

2784.  It  runs  for  about  20  miles  through  fly  area  ? 
— Yes,  I  should  think  about  that. 

2785.  It  has  been  suggested  that  on  each  side  of 
the  Domira  Road  you  should  clear  out  the  game  for 
five  miles. — And  clear  the  ground  ? 

2786.  No,  leave  the  ground  untouched  for  the  sake 
of  the  experiment,  but  clear  the  game  out.  Then  put 
up  a  fence  at  the  outside  border.  The  siiggestion  was 
to  have  a  stake  fence  which  would  be  an  inexpensive 
one.  Do  you  think  a  stake  fence  would  be  effective  ?— 
First,  of  all,  you  have  to  clear  the  game  out  without 
clearing  the  ground. 

2787.  Yes,  without  clearing  the  ground — leaving 
the  bush  ? — What  game  ? 

2788.  As  far  as  you  can  do  it,  everything ;  but,  at 
any  rate,  the  big  game,  to  see  the  effect  of  getting 
rid  of  what  are  foimd  to  l)e  now  the  main  carriers  ?— 
Do  you  ask  whether  it  would  be  possible  to  do  that  ? 

2789.  I  ask  whether  it  woiild  be  possible  to  do  it. 
and  whether  you  could  keep  the  area  free  from  game 
by  a  stake  fence,  not  a  steel  wire  fence  ? — I  do  not 
think  it  woiild  be  possible  to  clear  every  kind  of  beast 
out  (in  fact,  I  am  sure  it  would  be  an  utter  impossi- 
bility) up  to  five  miles,  and  then  put  a  fence. 

2790.  You  could  clear  out  the  big  game,  the  eland, 
and  the  wart-hog  and  so  on  ? — I  do  not  know  that  you 
could  even  do  that  if  you  left  the  foi-est. 

2791.  It  is  more  or  less  open  scrub,  is  it  not  ? — It 
is  open  forest.    It  is  a  mixture. 

2792.  You  could  patrol  that  ? — If  you  could,  at  any 
one  moment,  having  pushed  the  game  out,  put  the 
fence  down  and  close  it  up,  one  might  say  yes,  but  all 
these  things  take  weeks  and  months  to  do. 

2793.  Yow  would  have  to  leave  gaps  in  the  fence  to 
di-ive  the  game  through? — If  you  went  one  night 
without  having  eveiy  yard  of  it  guarded,  a  beast  or  two 
might  come  in  and  the  whole  experiment  would  be 
worthless. 

2794.  ^ou  would  patrol  it  and  find  those  beasts 
l^i'obably.  You  would  have  a  small  hunting  party,  a 
•continual  patrol.  That  was  the  idea,  I  think. — My 
idea  is  that  you  cannot  do  it.    If  it  were  merely  a 
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mattei-  of  clearing  the  ground  and  then  clearing  every 
kind  of  small  Ijeast  off  it  wonld  have  a  better  chance. 

2795.  You  want  to  see  whether,  if  game  has  been 
cleared  out,  the  fiy  will  disappear  or  become  non- 
infective,  so  that  you  could  introduce  fresh  animals, 
and  there  would  no  longer  be  a  source  of  danger. — ■ 
Even  if  you  succeeded  in  the  experimeiit,  the  fly  would 
have  access  to  the  comrtry  outside  the  fence. 

2796.  The  witness  suggested,  as  regards  that,  a 
clearing  of  half  a  mile  to  a  mile  outside  the  fence. 
You  would  want  to  keep  the  natural  country  in  the  five 
mile  area,  but  you  would  clear  a  mile  outside  ? — I 
should  think  that  that  might  be  the  most  likely  way  of 
trying  any  experiment. 

2797.  But  you  very  much  doubt  what  the  result  of 
the  experiuKjnt  would  be — I  very  much  doubt  what 
the  result  would  be. 

2798.  Or  whether  it  would  be  worth  while  ? — I  very 
much  doubt  it. 

2799.  Can  you  give  us  any  opinion  as  to  the  cost  of 
the  opei-ation? — No,  but  I  do  not  think  the  fencing- 
would  be  si^ecially  costly. 

2800.  Two  kinds  of  fencing  have  been  suggested. 
We  were  told  that  a  steel  fence  in  the  case  of  a  railroad 
came  to  about  140/..  a  mile,  but  Sir  David  Bruce 
suggested  that  if  you  relied  on  a  stake  fence,  you  could 
use  native  labour  and  do  it  without  much  expenditure 
of  money,  because  a  lot  of  people  who  cannot  pay  their 
hut  tax  might  work  it  out  P — It  could  be  done,  I  think, 
without  heavy  expenditure.  It  would  have  to  be  a 
wooden  fence. 

(Chairman.)  He  suggested  a  fence  of  live  woo'l. 

(Sir  Mackenzie  Chalmers.)  He  said  that  if  you  put 
in  stakes  in  that  covmtry,  after  a  short  time  they 
grow. 

(Witness.)  Yes.  some  of  them  do.  That  is  not 
reliable,  liecause  s<jme  grow  and  some  miss,  arid  those 
which  miss  get  rotten,  and  if  there  happened  to  be  two 
together  that  would  make  room  for  the  animals  to  get 
through. 

2801.  You  would  ha\'e  to  watch  and  rene^^■  ? 
—Yes. 

2802.  You  would  always  have  to  have  a  party  going 
up  and  down  ? — Yes. 

2803.  That  would  not  l>e  a  great  expense,  because 
you  would  ixse  native  labour  with  one  or  two 
Europeans? — I  cannot  say  without  thinking  carefully 
what  the  cost  would  be,  but  I  do  not  think  it  would 
be  a  great  expense. 

2804.  He  gave  an  estimate  of  about  l,500/.--Wliat 
length  ? 

2805.  Twenty  miles,  and  he  proposed  to  have  an 
area  of  five  miles  each  side  cleared  of  game. — You 
wovild  not  do  it  for  1.500?.  You  might  do  it  for 
10,000L  It  is  40  square  miles,  and  you  coxild  not  put 
it  at  less  than  IZ.  an  acre  for  cleariiig  the  bush.  That 
would  be  the  oiitside  limit  ;it  very  lijw  wages.  It 
would  cost  ncMi'ly  oO.OOOZ.  to  clear  the  bush  alone. 

280<).  What  Sir  David  Bruce  says  in  his  corrected 
memorandum  is  this :  "  The  next  scheme  I  would 
••  choose  "  (that  is  if  he  cannot  have  the  steel  fence). 
"  supposing  the  first  was  imj^racticable  on  accoimt  of 
"  its  cost,  would  be  to  enclose  the  Domira  Bay  Road 
"  by  a  post  and  rail  fenc-e.  This  would  be  20  miles 
'■  long  by  10  miles  broad.  The  cost  at  15/.  a  mile 
"  would  be  75U/.,  clearing  the  tract  500/.,  and  uj^keep 
"  225/.  ecpials  1.475/."? — Doing  no  bush -clearing. 

2807.  I  do  not  know  wliat  he  means  by  clearing  the 
tract.  Perhaps  it  is  clearing  outside  the  line  of  fence. 
— You  would  simply  have  a  fence  on  each  side,  and 
have  no  clearing.  It  would  mean  4(t  square  miles  of 
bush  clearing,  and  even  at  1/.  an  acre  that  would  be 
between  20,000/.  and  30,000/. 

2808.  He  puts  it  at  500/.  ?— He  has  not  reckoned 
the  cost  of  clearing  the  land  of  bush. 

2809.  So  that  it  would  )je  more  expensive  than  the 
original  experiment  ? — Yes. 

"2810.  (Mr.  Bothschild.)  Sir  Alfred,  in  answer 
to  the  chairman  and  Dr.  Chappie,  you  said  that 
with  very  close  settlement  the  fly  disappeared  by 
itself.  Now  in  your  statement  about  the  cost  of 
clearing  a  mile  outside  the  fence  of  the  proposed 
experimental  area,  you  show  the  great  cost  of  clearing. 


Do  you  not  think  that,  independently  of  the  question 
of  game,  the  one  practical  way  of  getting  rid  of 
fly  is  by  clearing  away  the  liush  ? — That  is  the  only 
way  I  know. 

2811.  And  you  specially  state  that  you  know  bush 
areas  containing  fly  which  do  not  contain  game? 
What  I  mean  by  game  is  antelope,  pig,  elephant, 
rhinoceros  or  eland. — I  would  not  say  that  I  know 
any  area  which  does  not  contain  some  life  in  it. 
I  do  not  know  any  area  which  dr)es  not  contain  some 
kind  of  small  game. 

2812.  Small  game  ? — I  would  not  say  that  there  is 
any  area  except  what  is  occupied  by  natives  and 
cultivated,  where  you  could  find  absolutely  nothing, 
not  even  some  of  the  very  smallest  kinds  of  life,  like 
the  African  hare. 

2813.  That  I  understand,  but  as  far  as  we  have 
been  told,  the  animals  which  are  to  be  regarded  as 
reservoirs  are  the  antelopes,  small  and  big.  the  pigs, 
that  is  to  say.  wart-hog,  bush-pig,  and  the  river-hogs, 
and  elephant,  and  rhinocei-os.  and  zebra.  Those  are 
the  (jnly  animals  referred  to  in  talking  about  clearing 
out  the  great  game,  as  far  as  we  have  been  told  in 
evidence  ;  this  term  has  not  been  used  to  include  hares, 
oi-  rabbits,  or  foxes,  or  monkeys,  or  things  of  that 
.sort. — They  have  not  done  anything  to  prove  that 
th(jse  smaller  things  do  not  act  as  reservoirs. 

2814.  What  they  say  is  that  they  are  lai'gely 
nocturnal,  or  else  that  they  are  so  quickly  killed  off  by 
the  disease  that  they  are  negligible  as  reservoirs. — I 
should  not  say  that  that  was  so. 

2815.  I  want  to  know  whethei-  in  those  areas,  which 
you  say  are  not  favouiuble  game  areas,  the  game  that 
is  present  consists  of  the  bigger  animals.  You  have 
found  fly  in  an  area  that  might  contain  small  animals 
like  hares  or  monkeys,  but  not  the  big  animals  ? — I  have 
found  frequently  areas  containing  only  very  few  small 
animals  and  no  large  animals,  but  plenty  of  fly. 

2816.  Do  you  think  that  clearing  the  bush  in  those 
areas  would  destroy  the  fly  or  drive  it  away? — Yes. 
Anywhere  I  think  it  would  do  that. 

2817.  (Dr.  Martin.)  I  understood  you  to  say  that 
for  the  purposes  of  this  experiment  it  would  be 
necessary  to  have  a  large  area  ? — No,  I  did.  not  say 
large  area.  I  said  it  would  be  necessary  foi'  you  to 
have  a  complete  fly  area. 

2818.  That  woixld  be  rather  large  ? — It  would 
genei'ally  be  very  large. 

2819.  Wonld  it  be  useless  to  do  it  in  two  or  three 
square  miles  ? — You  must  isolate  your  area  in  such  a 
way  that  fly  does  not  come  in  and  game  does  not  come 
in,  must  you  not  ? 

2820.  Certainly. — You  might  choose  quite  a  small 
area  and  go  to  ii  very  heavy  expense  in  making  sure 
by  al)solutely  clearing  the  ground  and  keeping  it  clear. 
That  is  the  only  way  I  can  see.  If  you  limit  your 
area  it  must  lie  big  enough  for  game  to  live  in  it,  must 
it  not  ? 

2821.  The  game  are  to  be  kejit  out. — Quite  so, 
ljut  it  must  be  sufficiently  big  to  be  able  to  make 
ol)sei'vations  in,  and  to  give  some  definite  j^roof . 

2822.  There  is  nothing  you  know  about  the  life 
history  of  niorsifans  which  would  lead  you  to  suppose 
that  a  small  area  woiild  invalidate  that  experiment  ? — 
No. 

2823.  You  have  not  anything  in  view  ? — No,  and  I 
have  no  scientific  knowledge  of  the  life  history  of 
morsitans. 

2824.  (Mr.  Millar.)  I  should  like  to  ask  you  a 
question  about  the  areas  where  you  have  told  us  there  is 
practically  no  big  game  at  all.  Are  these  extensive 
areas  in  Nyasaland  ? — Yes,  sometimes. 

2825.  Are  they  well  defined  ? — Yes,  fairly  well 
defined. 

2826.  Could  yoit  give  us  an  indication  'of  any  of  the 
particular  districts  you  have  in  mind  in  Nyasaland  ? — - 
Yes. 

2827.  Such  as  ? — Such  a  district,  for  instance,  as 
the  district  on  the  Lirangwe  river.  It  is  rather  a 
noticeable  case.    That  is  why  I  give  it. 

2828.  Is  it  an  extensive  district?  What  area  does 
it  cover  ? — I  only  know  the  part  of  it  which  you  cross 
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going  by  road  from  Blantyi-e  to  Matope ;  all  along  the 
Lirangwe  river  you  get  tsetse-fly. 

2829.  What  would  that  cover  altogether  ? — It  is  a 
long  di-a\vii  out  line. 

2830.  A  belt  ? — It  runs  neai-  to  the  Lirangwe  river. 
Yon  might  call  it  a  belt  in  that  case. 

2831.  Near  to  the  river  itself? — For  the  remaining 
portion  of  the  road  down  to  Matope  you  are  liable  to 
get  fly  anywhere.  We  used  to  say  you  did  not  get  it 
until  you  got  to  the  river. 

2832.  Are  there  districts   similar  to  that? — Yes. 
There  is  no  hig  game  there. 

2833.  There  may  be  small  animals  ? — Yes,  I  have 
seen  monkeys  and  baboons. 

2834.  Can  you  give  me  other  areas  ? — Yes,  on  the 
eastern  side  of  Lake  Pamalombe,  where  I  never  troubled 
to  go  because  there  is  nothing  to  shoot  there,  but  it  is 
full  of  fly. 

2835.  When  you  say  there  is  nothing  to  shoot 
there  have  you  formed  any  opinion  as  to  whether  game 
did  exist  there  at  one  time,  and  has  Ijeen  shot  out,  or 
whether  it  is  a  gameless  country  in  the  sense  that  l)ig 
game  have  never  been  found  there  ? — No.  The  Yaos 
li\'e  all  rotmd  there  and  they  are  always  moving  their 
villages.  Patches  have  been  cleared.  It  may  have 
held  game  formerly. 

2836.  Is  it  your  opinion  that  game  has  been  cleared 
out  of  the  countiy  ? — I  cannot  say.  There  never  has 
been  game  since  I  have  been  in  the  country. 

2837.  The  natives  constantly  move  about  and  clear 
the  district  ? — Yes,  all  round  the  country  they  move. 

2838.  Which  might  account  for  the  game  dis- 
appearing ? — It  might. 

2839.  Can  jow  tell  us  whether  there  is  any 
evidence  as  to  the  infectivity  of  the  fly  in  the  parti- 
cular district  or  in  any  of  the  districts  you  have 
refeiTcd  to  with  regard  to  sleeping  sickness  ? — I  do  not 
quite  understand. 

2840.  Can  you  tell  us  whether  there  have  been 
many  cases,  or  any  cases,  of  sleeping  sickness  occurring 
in  those  gameless  districts  ? — I  notice  in  the  last 
Sleeping  Sickness  Diary  that  a  certain  proportion 
of  cases  (I  cannot  say  how  many)  occurred  in  the 
South  Nyasa  district,  and  that  is  the  district  of  a 
portion  of  which  I  am  speaking. 

2841.  You  do  not  know  how  many  cases  ? — No. 

2842.  To  your  mind,  is  there  anything  to  accoiuit 
for  the  presence  of  fly  in  these  districts  in  connection 
with  foliage  or  othei-wise.  or  the  character  of  the 
country  ? — I  have  often  tried  to  form  some  opinion  as 
to  what  kind  of  country  the  fly  lives  in,  but  I  have 
never  been  able  to  specify  anything  definite. 

2843.  As  far  as  I  gather  from  you  to-day,  you  rather 
indicated  that  wherever  there  was  bush  or  shelter  or 
shade,  the  fly  was  fomid  ? — Not  always.  I  think  that 
elevation  certainly  has  a  great  deal  to  do  with  it  in 
Nyasaland.  I'or  instance,  in  Nyasaland  itself  I  have 
never  seen  fly  above  3^00  feet  or  at  most  3,400.  I  do 
not  know  of  any  case. 

2844.  In  these  districts,  where  the  big  game  is  not 
present,  is  there,  in  your  opinion,  a  sufiicient  number 
of  small  mammals  to  sustain  the  fly,  assuming  that 
the  fly  is  feeding  upon  mammalian  blood  ? — I  shoidd  say 
not,  especially  in  the  district  east  of  Pamalombe,  which 
I  spoke  about,  where  you  come  into  patches  of  fly  so 
thick  that  you  have  no  peace.  You  have  to  be  swishirg 
yourself  all  the  time  with  leaves.  All  the  boys  do  the 
same,  and  that  is  a  country  where  you  do  not  see  any 
living  beast  at  all. 

2845.  Do  you  know  whether  the  fly  subsists  on 
vegetarian  or  other  food  ?  Have  yoa  formed  any 
theory  at  all  with  regard  to  that  ? — No,  I  have  not.  I 
caimot  say. 

2846.  With  regard  to  the  other  game  country  you 
i-efer  to  along  the  Rukuru  i-iver,  where  you  say  game 
is  abundant,  there  is  no  tsetse-fly  at  all  ? — No.  I  gave 
that  as  an  instance.  I  have  heard  that  there  is  fly 
down  at  the  mouth  of  the  river  where  it  runs  into 
Lake  Nyasa.  Dr.  Laws,  the  missionary  there,  told  me 
that  he  had  seen  tsetse  there,  but  that  is  not  the  part  I 
am  speaking  of.  I  am  speaking  of  the  upper  valley  of 
the  Rukuru. 


2847.  In  your  opinion  is  there  anything  to  account 
for  the  absence  of  fly?  Is  the  elevation  or  the 
character  of  the  country  sufficient  to  account  for  it  ? — 
No.    I  do  not  know  why  it  is  not  there. 

2848.  Is  it  high  country  ? — Not  very  high.    It  is 
from  2,500  up  to  about  3,200  feet. 

2849.  What  is  the  nature  of  the  foliage  and  of  the 
bush  ? — The  ordinaiy  kind  of  African  Nyasaland  bush. 
It  is  scattered  bush  with  grass  in  between,  fairly  rank 
grass,  much  the  same  as  elsewhere. 

2850.  Is  there  everything  to  encourage  the  fly 
which  exists  in  the  districts  where  the  fly  is  to  be 
found  ? — Apparently  it  is  very  much  the  same.  I  have 
never  noticed  any  difference. 

2851.  With  regard  to  game  preservation  in 
Nyasaland,  perhaps  you  can  speak  of  the  present 
moment  as  well.  How  many  game  reserves  are 
there  in  Nyasaland? — Originally  there  were  three. 
There  was  the  Elephant  marsh  reserve,  the  Cliilwa 
reserve,  and  the  Angoniland  resei-ve. 

2852.  One  of  these  has  been  abolished  since  ? — The 
Elephant  marsh  reserve  was  abolished.  First  of  all 
it  was  curtailed.  The  real  fact  was  that  j^eople 
wanted  to  shoot  the  buffalo,  but  of  course  tsetse-fly 
was  used  as  an  argument.  I  cut  out  of  it  everything 
Vjut  the  actual  open  marsh  known  as  the  Elephant 
marsh,  and  left  simply  that  in.  In  the  marsh 
itself  there  are  no  tsetse-fly — only  when  you  get  away 
from  the  marsh  into  the  foot  hills.  That  has  since 
been  cut  out  too,  I  believe. 

2853.  Is  thei-e  a  dense  population  round  about  these 
reserves  ? — No,  not  dense. 

2854.  On  the  outskirts  ? — Very  few. 

2855.  In  every  case? — Only  down  at  Chironio, 
there  is  a  big  settlement  there. 

2856.  Has  the  result  of  the  enforcement  of  the 
game  laws  in  Nyasaland  been  to  lead  to  the  inci-ease 
of  game  ? — Yes.  certainly,  game  has  not  diminished 
except  i-ound  settlements,  and  within  a  reasonable 
distance  of  settlements. 

2857.  Is  there  a  marked  increase  in  any  district  ? 
— Not  a  marked  increase. 

2858.  Round  about  the  reserves  ? — In  the  Angoni- 
land  reserve  there  was  certainly  a  uiarked  increase  of 
elephants.  I  would  not  speak  about  other  game. 
That  is  because  they  had  come  over  from  Portuguese 
ten-itory. 

2859.  Do  you  see  any  objection  to  allowing  natives 
in  districts  where  the  game  is  invading  the  clearings 
and  villages  to  have  greater  freedom  in  extermination  ? 
— No,  I  do  not.  I  always  told  all  chiefs  of  villages  that 
if  any  game  came  and  troubled  them  in  connection 
with  their  plantings  or  anything,  they  could  do  what 
they  liked. 

2860.  With  firearms  ? — Yes,  if  they  had  firearms. 
A  native  who  has  a  gun  has  to  pay  a  licence. 

2861.  Would  you  carry  that  policy  fiirther  and 
allow  them  to  remove  or  drive  back  the  game  from  any 
districts  which  were  infested  with  fly  round  about 
settlements  ? — I  do  not  think  that  a  native  would  ever 
trouble  to  do  it  unless  he  gained  some  benefit. 

2862.  Would  he  not  be  satisfied  with  what  he  got  ? 
— You  mean  give  them  free  leave  to  shoot  game  any- 
where near  the  village  ? 

2863.  Yes,  and  drive  back  the  game  round  about 
the  settlements  ? — That  would  have  the  effect,  I  think, 
of  driving  the  big  animals  back  in  course  of  time. 

2864.  Where  the  country  is  completely  <;leared, 
and  where,  as  a  result  of  the  clearing  all  the  game, 
both  big  and  small,  is  destroyed,  the  fly,  I  think  you 
said,  is  not  to  be  found  at  all  ? — The  game  would  no 
longer  have  any  cover,  but  my  own  view  has  always 
been  that  the  disappearance  of  the  fly  from  cleared 
groimd  is  iiot  on  account  of  the  absence  of  beasts,  but 
because  fly  requires  shade.  If  instead  of  game  cattle 
are  put  on,  though  the  cattle  are  there  the  fly  does  not 
come  as  long  as  the  ground  is  clear. 

2865.  You  would  not  object  to  an  experiment  being 
made  to  exterminate  the  game  in  certain  districts, 
would  you,  in  order  to  determine  the  relation  between 
the  fly  and  the  game  ? — No,  provided  that  you  are  sure 
before  you  authorise  an  experiment  that  you  know 
sufficient  about  game  acting  as  a  reservoir  and  what 
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game  do  act  as  a  reservoir.  It  would  be  useless  to 
exterminate  all  the  game  that  you  could  get  at  (the 
bigger  antelopes)  over  a  certain  area  and  then  find 
afterwards  that  a  mimber  of  other  animals — smaller 
animals — acted  as  reservoirs  also. 

2866.  But  are  you  not  prepared  to  admit  that  in  a, 
fly  area  which  is  inhabited  by  big  game,  the  big  game 
do  act  as  a  reservoir  of  the  tiypanosonie  ? — I  accept 
that  because  we  are  told  by  men  who  know  what  they 
are  talking  about. 

2867.  (Sir  Stewart  Stockman.)  I  think  you  said  tlmt 
it  would  be  very  difficult  to  get  rid  of  such  things  as 
lions  and  leopards  ? — Yes, 

2868.  If  it  were  possible  to  drive  out  the  zebra  and 
the  antelope,  would  not  the  lion  follow  ?  Would  he  not 
go  away  of  his  own  accord  ? — It  is  not  only  a  question 
of  lions.  There  are  many  beasts  in  Africa  which  are 
extremely  harmful  to  natives.  Perhaps  the  most 
harmful  beast  the  native  has  to  deal  with  is  the  bush- 
pig.  They  live  in  holes  among  the  rocks  and  in  many 
inti.ccessible  places,  and  they  come  down  not  only  a.t 
night  but  in  the  day  time,  whenever  the  plantation  is 
unguarded  and  they  destroy  the  crops.  The  natives 
hate  bush-pig  and  set  traps  for  them,  but  they  remain 
very  numerous.  If  it  had  been  possible  for  the  native 
to  destroy  the  b\ish-pig  he  would  have  done  it  long  ago. 

2869.  Is  the  wart-hog  destractive  to  agriculture  !■' 
— Not  like  the  Inish-pig.  Bush-pig  come  into  planta- 
tions when  wart-hogs  will  not.    I  do  not  kn(5w  why. 

2870.  An  attempt  has  been  recently  made  to  deal 
with  wart-hogs  and  bush-pigs  in  Zanzibar  by  setting  free 
a.  very  virulent  form  of  swine  fever  amongst  them. 
Do  you  know  anything  about  that  ? — No,  I  do  not. 

2871-2.  With  regard  to  the  eland,  we  might  almost 
assiime  that  he  can  be  domesticated,  I  think.  Do  you 
think  that  he  can  do  a  good  day's  work  if  he  is  domes- 
ticated, and  plough  like  an  ox  ? — I  cannot  say.  I 
really  have  not  enough  to  go  upon.  I  have  seen  in  the 
Egyptian  tombs  the  carvings  of  not  only  eland  hat 
koodoo  and  other  antelopes  being  milked.  You  see  it 
in  the  Sakara  tombs. 

2873.  It  is  one  thing  to  domesticate  them  and 
another  thing  to  say  that  they  are  good  for  the 
plough  ? — Yes. 

2874.  (Dr.  Balfour.)  Supposing  that  the  ink-pot 
here  was  a  small  experimental  area  each  side,  a  matter 
of  five  miles  long,  and  the  blotting  paper  the  sur- 
rounding clear  zone,  and  tin's  [the  table]  was  the  bush 
country  outside,  the  danger  woidd  be  of  fly  coming 
from  this  zone  into  the  experimental  area  ? — Yes. 

2875.  Do  you  think  that  the  fly  could  be  checked 
by  affording  facilities  for  feeding  along  the  margin  by 
means  of  the  blood  tubes  that  Rodhain  used,  or  hy 
placing  tethered  animals  at  certain  points  ? — You  are 
assuming  that  the  fly  comes  in  pursuit  of  blood  ? 

2876.  Yes,  supposing  that  blood  is  the  natural  food 
of  the  fly. — It  is  hai'd  to  say.  It  would  be  better,  I 
should  think,  to  do  without  the  tethered  animals, 
Ijecause  they  might  draw  the  flies  in.  If  the  area  was 
wide  enough  it  might  be  different,  Init  what  is  wide 
enough  is  hard  to  say. 

2877.  The  \vider  it  is  the  more  expensive  it  is  ?— 
Yes. 

2878.  You  cannot  say  whether  that  would  be  a 
good  method  of  preventing  the  ingress  of  flies  ? — No. 

2879.  If  you  drove  animals  out  of  the  area  those 
turned  out  would  tend  to  return  to  their  old  haunts, 
as  game  always  does  ? — Yes. 

2880.  Some  might  also  come  in  from  outside  ? — Yes. 

2881.  Game  usually  travels  along  definite  tracks? — 
You  would  have  to  have  the  fence  on  the  outilde  of 
the  clearing. 

2882.  Take  an  unfenced  area ;  as  a  rule  game 
travels  along  certain  definite  tracks  ? — To  some  extent. 

2883.  Would  it  not  be  possible  by  a  liberal  distri- 
liution  of  calthrops,  as  they  are  called,  to  prevent 
animals  from  getting  into  the  central  area  ?  I  refer 
to  spikes  of  iron  embedded  in  a  lump  of  lead.  They 
are  very  easily  made.  Gordon  used  them  to  check 
the  charge  of  the  Dervish  horses  in  the  Soudan.  You 
would  lame  some  of  the  animals,  and  as  they  dislike 
treacherous  groimd  they  would  avoid  the  "  doctored  " 
areas,  while  you  could  get  at  any  which  might  be 


injured  more  readily  ? — Perhaps  if  you  covered  the 
whole  of  the  ground  you  might. 

2881'.  Suppose  you  specially  concentrated  on  the 
game  tracks  ? — That  would  not  do.  I  think. 

2885.  It  would  have  to  be  a  large  belt,  you  think  ? 
—Yes. 

2886.  Supposing  you  had  a  mixture  of  small  pits  and 
these  calthrops.  Would  that  be  sufficient  ?— You 
might  do  something. 

2887.  You  think  that  it  would  not  be  a  radical  way 
of  dealmg  with  the  difficulty  ? — I  do  not  think  that  it 
would  be  certain  at  all. 

2888.  It  is  outside  the  range  of  practical  politics, 
you  think  ?  I  take  it  that  any  experiment  carried 
out  would  have  to  be  carried  out  in  both  the  wet  and 
the  dry  season  ? — -Yes. 

2889.  The  conditions  vary  so  greatly  that  that 
would  be  an  essential  of  the  experiment,  would  it  not  ? 
—Yes. 

2890.  You  mention  much  fly  and  little  game  in  some 
places.  Is  that  not  j)Ossibly  explained  by  the  fact  that 
the  game  has  died  off  owing  to  infection  by  the  fly  P — • 
I  do  not  think  so,  because  game  do  not  seem  to  suffer 
at  all. 

2891.  Not  in  those  special  areas  ? — No. 

2892.  There  was  no  evidence  of  it  at  all  ? — No. 

2893.  (Mr.  Buxton.)  From  the  answer  yovi  have 
just  given  I  suppose  you  are  confident  that  the  game 
itself  is  immune  ? — I  should  cei-tainly  say  so. 

2894.  Even  if  it  contains  pathogenic  germs  it  is 
itself  immune  from  the  disease,  yon  think  ? — Yes, 
apparently.    That  is  the  conclusion  I  have  come  to. 

2895.  Do  you  think  it  is  possible  that  human 
beings  may  have  acqmred  certain  immunity,  oi'  that 
some  have  acquired  immunity  ? — Yes,  I  have  thought 
so.  Perhajis  it  is  not  much  use  my  spealving  on  medical 
matters  because  I  have  no  medical  knowledge ;  bu*^- 
speaking  from  a  general  point  of  view,  the  opinion 
I  have  formed  is  that,  as  has  been  stated  by  some 
other  j)eople,  Nyasaland  sleeping  sickness  is  not  the 
sleeping  sickness  known  in  Uganda  at  all,  but  is  a 
disease  which  has  been  tliere  from  time  immemorial, 
and  I  think  that  the  population  is  immune  more  or 
less. 

2896.  Would  that  satisfactorily  account  to  your 
mind  for  the  fact,  which  you  have  told  us,  that  a  com- 
paratively small  number  of  cases  has  been  discovered 
over  a  considerable  number  of  years  ? — Yes,  it  would. 

2897.  How  would  that  affect  this  suggested  experi- 
ment ?  Assuming  it  to  l^e  decided  to  have  an  experiment 
of  the  kind  described,  would  you  eliminate  men  as  well 
as  animals  ? — I  think  that  before  we  can  try  the 
experiment,  we  want  to  know  exactly  what  can  act 
as  a  reservoir  and  whatever  can  act  as  a  reservoir  must 
be  excluded. 

2898.  Assuming  it  to  Ije  decided,  and  assuming  the 
clearance  of  game  as  far  as  it  is  possible  to  have  taken 
■place,  I  want  to  know  whether  you  would  eliminate 
men  also  from  the  inside  of  the  experimental  area  ? — 
Certainly  I  would  if  they  can  act  as  a  reservoir,  which 
I  suppose  they  can. 

2899.  You  would  hold  that  they  could  be  a  reser- 
voir, or  a  possible  reservoir,  if  they  remained  ? — If 
they  act  as  a  reservoir,  which  I  suppose  they  must, 
then  I  think  the  experiment  is  not  complete  unless 
you  take  all  the  natives  out  of  that  area. 

2900.  Then  under  those  circumstances  would  you 
not  rather  spoil  your  experiment,  because  you  would 
not  reproduce  the  condition  of  things  which  would 
obtain  if  there  were  a  general  destruction  of  the 
game  ? — I  see  what  you  mean — that  you  must  leave 
the  natives  there  because  they  will  be  there  in  future. 

2901.  Exactly,  and  would  be  a  reservoir,  or  I  am 
assuming  that  they  would  be  a  reservoir  ? — I  follow. 

2902.  Do  you  know  an  investigator  who  has 
seriously  sought  to  distribute  the  culpability  (assuming 
they  are  culpable)  of  big  game,  and  to  distribute  the 
responsibility  among  diff'erent  species  ? — All  I  know 
is  what  I  have  heard  and  read  of  Dr.  Yorke's 
experiments. 

2903.  Was  not  the  number  of  each  species  investi- 
gated very  small  ? — Yes ;  it  appears  to  me  to  be  quite 
absurdly  small  in  some  cases,  and  incomplete. 
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2904.  Do  you  think  that  before  game  is  generally 
condemned,  we  ought  to  know  something  about  the 
relative  culpability  of  the  species  ? — Yes,  I  think  we 
ought  to  know  very  much  more  than  we  know  now 
definitely. 

2905.  (Dr.  Bagsliawe.)  SiTpposing  that  Sir  David 
Bruce's  fencing  scheme  round  the  Domira  Road  were 
adopted,  and  it  was  decided  to  make  a  wide  clearance 
of  vegetation  outside  the  fence  on  each  side,  would  it 
not  be  possible  to  get  a  good  deal  of  work  done  by 
hut-tax  labour? — There  would  not  be  any  trouble 
about  getting  it  done,  but  you  woiild  have  to  pay 
for  it. 

2906.  It  could  not  be  done  without  the  passage  of 
cash  from  the  Government  to  the  natives  ? — No.  If 
you  take  it  instead  of  hut  tax  it  means  you  diminish 
the  revenue  coming  from  hut  taxes,  it  is  50,000L  a 
year  revenue  from  hut  taxes  for  the  whole  Protectorate. 

2907.  That  is  a  considerable  asset  to  the  Protec- 
torate, I  suppose  ? — It  is  nearly  half  the  revenvie. 

2908.  {Sir  John  Bradford.)  I  understood  jow  to  say 
that  your  view  was  that  this  disease  in  man  had  been 
in  Nyasaland  for  a  long  time  ? — I  have  no  medical 
knowledge,  and  therefoi-e  anything  I  say  really  has  no 
weight  with  regard  to  that. 

2909.  Is  there  any  tradition  amongst  the  natives  to 
that  effect  ? — The  natives  all  say  that  they  know  it  of  old. 

2910.  Has  it  an  old  native  name  ? — No,  I  do  not 
think  it  has,  not  that  I  know  of.  Possibly  the  doctors 
in  that  country  may  have  found  a  name  for  it,  but  I 
do  not  know. 

2911.  Are  the  symptons  at  all  similar  to  those  of 
any  other  common  disease  in  that  country  ? — I  cannot 
tell  you. 

2912.  You  are  quite  satisfied  that  it  is  not  new  to 
the  natives  ? — The  natives  have  said  over  and  over 
again  that  they  know  the  disease  of  old,  but  native 
evidence  in  matters  of  that  kind  is  not  worth  much. 

2913.  You  have  described  some  areas  where  fly  is 
abundant  and  where  game  is  relatively  absent  ? — Yes. 

2911.  Can  you  tell  us  whether  in  those  districts 
cattle  are  maintained  and  live  ? — No,  there  were  no 
cattle  in  either  of  those  districts  I  refen-ed  to. 

2915.  There  are  villages,  I  suppose  ? — Yes,  villages 
hwt  no  cattle.    The  Yaos  keep  very  little  cattle. 

2916.  Why  is  there  no  cattle,  what  is  the  reason  ? 
— 1  cannot  tell  you  except  that  they  are  not  a  cattle- 
keeping  people.  On  the  other  hand  it  may  be  simply 
because  of  tsetse-fly. 

2917.  Is  thei'e  reason  to  suppose  that  cattle  die  if 
they  are  introduced  ? — I  cannot  say  because  there  have 
never  been  cattle  there.  On  the  west  side  of  the 
Shire  river  near  the  south  end  of  Lake  Nyasa,  where 
you  get  the  Angoni  people  living  lower  down  than  usual, 
they  had  no  cattle  in  the  fly  country  when  I  first  went 
there.  Later  on  some  of  the  villagers  began  to  get  cattle 
(when  all  the  wars  had  finished)  and  they  lost  a  great 
many  cattle  throiigh  tsetse-fly.  That  is  not  a  game 
country  either. 

2918.  I  want  to  know  if  there  is  evidence  that  in 
a  country  relatively  game  free,  and  where  there  is 
abundance  of  fly,  cattle  can  survive  ? — I  know  of  no 
instance. 

2919.  You  do  not  know  any  instance  of  any  such 
country,  where  cattle  have  Ijeen  known  to  die  of  tsetse- 
fly  disease  ? — Yes,  I  do. 

2920.  I  mean  a  game-free  country  .'^ — Well,  round 
about  Fort  Johnston  at  the  south  end  of  Lake  Nyasa,, 
there  is  a  very  large  Yao  town  where  they  recently  lost 
a  good  many  cattle  from  fly,  and  some  of  the  herds 
belonging  to  the  station  have  been  affected.  They  lost 
a  great  many  cattle  about  fom-  years  ago.  I  told  the 
magistrate  there  that  it  was  his  fault  because  he  had 
let  them  graze  too  far  away  from  the  station.  Where 
the  present  station  is  was  formerly  Mponda's  old 
town.  The  whole  country  was  cleared  and  he  was 
turned  out  of  the  town.  We  had  to  fight  him  in  1891 
or  1892  and  finally  an  English  Government  station  was 
built  on  the  site  of  his  old  town,  the  surrounding 
country  being  still  more  or  less  old  gardens.  The  bush 
has  been  gradually  growing  up  in  the  old  gardens, 
Mponda  having  settled  in  a  different  place  altogether, 
I  have  thought  that  the  cause  of  tsetse-fly  appearing 


again  round  about  our  present  station  is  that  the 
bush  has  gradually  grown  sufficiently  to  give  shade  to 
the  fly. 

2921.  The  point  I  want  to  get  at  is  whether  in 
these  districts  which  you  have  described,  where  there 
is  little  or  no  game  and  an  abundance  of  fly,  there  is 
evidence  of  cattle  disease  caused  by  tsetse-fly  ? — I  can- 
not say  that  I  know  of  any  instance  except  in  the  above 
described  case. 

2922.  [Mr.  Baud.)  In  a  dispatch  of  the  13th  July 
1912  published  in  a  Blue  Book,  Sir  William  Manning 
says  that  in  October  1908  the  first  local  case  of  human 
trypanosomiasis  was  reported.  I  have  the  latest 
Sleeping  Sickness  Diary.  Down  to  the  end  of  August 
the  total  number  of  cases  to  date  is  153.  In  five  years 
there  have  been  153  cases,  an  average  of  30  cases  a 
year  in  a  population  of  a  million,  I  suppose  ? — A  little 
over. 

292.3.  One  would  not  call  that  serious  mortality 
compared  with  the  mortality  from  any  other  disease? 
in  the  Protectorate  ? — -No. 

2924.  To  what  extent  is  the  raising  of  stock  an 
important  industry  in  the  Protectorate  ?  As  I  under- 
stand, the  population  is  chiefly  agricultural.  They 
devote  most  of  their  time  to  producing  cotton,  tobacco, 
maize,  and  that  kind  of  thing.  Is  there  any  stock- 
raising  industry  there  as  an  industry  ?  One  under- 
stands that  stock  is  used  for  transport  purposes  and 
for  food  purposes,  and  I  will  come  to  that  later,  but  is 
there  any  stoclf -raising  industry  there  ? — Yes,  there 
is,  but  it  is  only  among  the  Angoni.  They  are  the 
liastard  or  mixed  Zulu  tri).)es  who  live  in  the  high 
country — Angoniland — there  is  no  fly  there  at  all. 

2925.  From  the  point  of  view  of  the  stock-raising 
industry,  the  fly  is  not  a  serious  question  ? — From  the 
point  of  view  of  native  stock  raising  it  is  not. 

2926.  With  regard  to  transport,  as  you  are  aware, 
we  are  doing  a  great  deal  to  improve  transport  facilities 
there,  extending  railways,  making  metalled  roads 
suitable  for  motor  wagons,  and  apart  fi'om  that, 
Nyasaland  is  a  country  in  which  transpi^rt  is  probably 
more  easy  than  it  is  in  most  of  these  wild  countries  in 
Africa.  It  is  a  long  narrow  strip  of  country.  You 
have  a  spinal  railway,  so  to  speak,  and  short  connecting 
roads.  To  what  extent  then,  from  a  transport  point 
of  view,  is  fly  a  serious  question  in  Nyasaland  ? — There 
is  a  certain  amount  of  oxen  transport. 

2927.  Is  there  much  of  it  ? — Not  very  much  of  it 
yet,  but  there  is  a  certain  amount. 

2928.  You  think  that  witliiu  probably  a  reasonable 
time  the  importance  will  diminish  ? — Yes,  the  import- 
ance will  diminish,  but  at  the  same  time  I  think  that 
the  fact  of  fly  being  there  is  certainly  a  great  dis- 
advantage, because  it  prohibits  the  use  of  oxen  foi; 
transport. 

2929.  I  quite  see  that. — Local  transport,  I  mean. 

2930.  We  have  tried  motor  transport  in  other 
countries,  in  Uganda,  for  instance,  with  great  success. 
— Yes,  for  long  lines  of  transport,  but  I  was  thinking 
more  of  farmers  and  settlers  and  planters  on  their  own 
places  for  short  distances. 

2931.  From  the  point  of  view  of  food,  to  what 
extent  do  the  natives  use  the  milk  of  cows  and  to  wliat 
extent  do  they  eat  meat  ? — Very  little. 

2932.  Reference  has  been  made  to  the  question  of 
relaxing  the  Game  Laws.  Under  section  30  of  the 
Game  Ordinance  very  wide  powers  are  given  to  the 
Residents  to  allow  the  natives  to  kill  game  ar.d  an 
experiment  was  actually  carried  out  for  12  months  in 
the  Ngara  sub-district  of  the  Mai-imba  district.  The 
Governor  says :  "A  cai'eful  record  has  been  kept  by 
"  the  Resident  in  charge  of  the  district  as  to  the 
"  avidity  evidenced  by  the  natives  to  avail  themselves 
"  of  the  opportunity  offered,  but  it  appears  from  the 
"  reports  submitted  each  month  that  natives  exhibit 
"  but  httle  enthusiasm,  and  during  the,  12  months 
"  over  which  the  experiment  has  extended  only  48  head 
"  of  game  have  been  killed  by  natives."  So  that  the 
difficulty  rather  lies  with  the  natives  than  with  the 
Game  Laws  ? — Yes. 

2933.  I  see  again  here,  later  on,  that  the  Governor 
says  :  "  Even  were  there  among  Nyasaland  natives  a 
"  much  lai-ger  proportion  than  there  are  of  expert 
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"  shots,  the  dense  oovei-  characteristic  of  this  country 
"  would  afford  numbers  of  bush-haunting  antelope  a 
"  secure  refuge  for  many  years  from  a  larger  number 
"  of  hunters  than  the  local  population  of  any  disti-ict 
"  coixld  produce.  In  proof  of  this  I  need  only  instance 
"  the  fact  that  game  is  by  no  means  extinct  in  the 
••  immediate  vicinity  of  Blautyi'e,  where  for  moi-e  than 
'•  20  years  there  has  l:>eena  large  European  settlement, 
"  a  number  of  ai-med  sportsmen,  black  as  well  as 
"  white,  and  a  quite  al:>normally  dense  native  popula- 
"  tion."  I  understand  tliat  most  of  the  cases  of 
sleeping  sickness  at  present  come  from  a  very  limited 
district  called  the  Dowa  district? — Yes,  mostly.  I 
think  they  have  had  some  cases  outside. 

2934.  Yes,  certainly,  there  have  been  cases  outside, 
but  I  am  talking  of  the  greater  number.  Is  game 
alrandant  in  this  district  ? — No.  When  you  get  from 
Lake  Nyasa  to  Dowa,  you  go  fii-st  of  all  through  a  bad 
tsetse-fly  district.  That  is  the  Domira  Road.  Then 
you  get  out  of  that  to  the  foothills  up  to  about 
2, .500  feet  and  you  lose  the  tsetse-fly  and  you  get  into 
the  Upper  Dowa  disti-ict.  From  there  there  is  no  fly. 
Where  it  comes  from  is  the  piece  of  country  which  goes 
down  to  the  lake. 

2935.  Most  of  the  cases  occur  then  in  countries 
where  there  is  very  little  game  ? — I  would  not  go  so 
far  as  to  say  that. 

2936.  Yow  said  that  there  was  not  much  game 
there  ? — Thei-e  is  none  in  the  upper  pait  of  the  Dowa 
district,  but  in  the  hjwer  part  there  is  game.  It  is  not 
a  veiy  great  game  district,  but  thei-e  is  game  there. 

2937.  Is  the  district  a  big  one  ? — I  think  it  is 
about  the  same  size  as  all  those  other  districts  in 
Nyasaland.  I  am  not  siire  of  the  area,  but  it  is  not 
very  large. 

2938.  What  size  would  that  be  ?— Without  really 
being  quite  sure,  I  should  say  the  Dowa  district  might 
be  about  40  miles  by  30  possibly. 

2939.  1,200  square  miles  — Yes,  possibly,  but  really 
I  am  speaking  without  knowing. 

2940.  I  have  just  read  out  the  dlfiiculties  in  the 
way  of  getting  the  natives  to  exterminate  the  game. 
Can  you  suggest  any  means  of  extei-miuating  the  game  in 
the  neighbourhood  of  these  native  villages  ? — I  do  not 
know  how  it  would  be  possible.  In  extei-minating  the 
game,  even  if  you  could  arm  the  whole  population  and 
encourage  them  to  fire  off  their  guns  whenever  they 
saw  anything,  there  are  too  many,  and  I  do  not  know 
how  they  could  get  at  many  of  the  things  like  bush- 
pigs  and  leopards,  as  there  is  too  much  refuge  for  them 
in  inaccessible  rocks,  and  places  of  that  kind. 

{Mr.  Read.)  I  see  from  the  last  Sleeping  Sickness 
Diary  that  the  local  authorities  ai'e  doing  a  great  deal. 
Thus :  "  impressing  on  the  natives  the  necessity  of 
avoiding  being  bitten  by  flies,"  and  "  the  necessity  of 
"  clearing  for  a  distance  of  300  yards  or  more  round 
"  villages  situated  in  close  proximity  to  fly,  of  extend- 
"  ing  these  clearings  in  many  instances  so  as  to 
"  embrace  their  food  gardens  also,  and  of  making  clear- 
"  ings  on  each  side  of  the  roads  and  main  paths  leading 
"  from  one  village  to  another,  thus  iniiting  groups 
"  of  villages,  and  enabling  the  natives  to  journey  from 
•'  one  to  another  with  commensurate  safety,"  and  so 
on.  Those  are  precautions  which  it  is  suggested 
should  be  taken.  This  Diary  is  being  sent  to  the 
Committee,  but  I  thought  I  woidd  call  your  attention 
to  it. 

2941.  {Chairman.)  I  think  I  am  right  in  saying 
that  in  answer  to  one  of  my  colleagues,  you  said  that 


the  clearing  round  villages  would  cost  about  21.  an 
acre  ? — I  cannot  say  definitely.  I  do  not  know  wliat 
it  costs  the  planters  when  they  clear. 

2942.  I  do  not  mind  about  the  exact  sum.  When  ydu 
said  that,  you  meant  clearing  outside  and  beyond  that 
which  the  villagers  would  naturally  do  for  the  ordinary 
purposes  of  their  village  ? — It  would  mean  cutting 
down  and  felling. 

2943.  But  I  mean  it  is  in  addition  to  the  clearing 
that  would  ordinarily  exist  at  the  pi-esent  time  round 
a  village  ? — No  ;  it  would  Ije  more  or  less  tlie  kind  of 
clearing  which  a  native  caia-ies  out  when  he  cuts  down 
l>us]i  to  plant  his  food. 

2944.  That  in  a  sense  does  not  cost  anything  ?  It 

does  not  cost  us  anything. 

2945.  Supposing  there  was  a  systematic  endeavour 
(I  do  not  mean  merely  encoui-agementj  by  the  ijovern- 
meut  to  organise  clearing  to  a  considerably  larger 
extent  than  at  present  round  every  village,  and  within 
that  area  cultivation  was  carried  on  and  such  stock  as 
the  natives  have  was  kept,  and  there  was  not  a  great 
deal  of  occasion  for  the  natives  to  go  outside,  would  not 
that  be,  according  to  our  present  knowledge,  the  most 
efficacious  way  of  keeping  the  native  and  the  stock 
from  the  fly,  and  consequently  from  the  risk  of  sleeping 
sickness  ? — Yes,  I  think  perliaps  it  would  be,  but  natives 
travel  a  great  deal. 

2946.  (Chairman.)  I  am  not  suggesting  that  you 
could  prevent  that,  but  in  their  ordinary  daily  life  they 
would  be  kept  from  the  fly,  which  with  our  present 
knowledge,  until  we  can  eliminate  the  fly  is  the 
objective.  If  in  addition  to  what  I  suggested,  it 
was  the  custom  to  clear  for  a  considerable  distance 
on  each  side  of  much  tiavelled  roads,  that  would 
add  to  the  secvirity.  would  it  not  ? — Yes,  if  the  clearing- 
was  really  sufficiently  wide. 

2947.  {Mr.  Bnxton.)  You  were  asked  just  now 
if  you  would  agree  that  the  natives  should  be  per- 
mitted to  drive  off'  the  game  or  to  destroy  the  game 
within  a  mile  of  their  villages.  As  a  matter  of  policy 
would  you  l)e  in  favour  of  the  distribution  of  modern 
arms  of  precision  among  natives  ? — I  certainly  should 
not. 

2948.  {Mr.  Millar.)  With  regard  to  the  experiment 
that  was  made  in  the  Ngara  sulj-district  of  the  Marim))a 
district  of  opening  up  a  free  shooting  area  to  natives, 
can  you  speak  of  your  own  knowledge  of  the  conditions 
under  which  it  was  carried  out  ? — No,  I  cannot.  I 
l;)elieve  that  Sir  William  Manning  was  there  then. 

2949.  With  regard  to  whether  the  experiment  was 
a  success  or  not,  everything  would  depend  on  the 
number  of  giins  or  weapons  which  the  natives 
possessed  ? — Possibly,  but  I  cannot  speak  as  to  that ;  I 
was  not  there  at  that  time. 

2950.  {Mr.  Bead.)  Sir  William  Manning  in  liis 
despatch  of  the  13th  July  1912  refers  to  the  question 
of  arming  the  natives  with  guns  of  jjrecision  and  says  .- 
'•  If  it  were  accompanied  by  the  wholesale  arming  of 
"  natives  with  weapons  of  precision,  the  amount  of 
'•  game  killed  would,  no  doubt,  be  greater,  but  the 
"  political  possibilities  of  any  such  action  are  so  grave 
"  that  I  hesitate  to  contemplate  such  a  measure." 
We  must  attach  great  weight  to  the  opinion  of  the 
local  authorities  and  we  must  observe  the  provisions  of 
the  General  Act  of  the  Brussels  Conference  ? — Sir 
William  Manning  puts  it  very  diplomatically.  I  should 
have  said  that  I  could  not  agree  to  it  under  any 
conditions. 


The  witness  withdrew. 


Mr.  P.  C.  Selous  called  in  and  examined. 


2951.  {Chairman.)  1  think  I  may  take  it  that  there 
is  probal>ly  nobody  alive  who  knows  more  about  the 
habits  of  game  than  yourself,  in  Africa  at  any  rate. 
— I  daresay  thei'e  is,  my  Lord. 

2952.  I  put  that  as  a,  statement,  not  as  a  question. 
You  have  had  in  many  parts  of  Africa  great  opiportuni- 
ties  of  watching  game  and  their  habits.  Natm-ally  you 
have  been  in  contact  with  tsetse-fly.    Am  I  right  in 


saying  that  the  tsetse-fly  which  you  have  been  most  in 
contact  with  is  morsHans  and  not  palpalis  ? — Yes, 
almost  always  morsituns.  I  have  met  with  longipennis 
in  the  northern  pai'ts  of  British  East  Africa  but  I  have 
never  seen  paJpalis. 

2953.  In  what  parts  of  Africa  have  you  seen 
'morsitans  and  game  ? — All  over  South  Africa  more  than 
40  years  ago,  on  the  Limpopo  and  all  the  way  from  the 
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Limpopo  up  to  the  Zambesi  and  Noi-th- Western 
Rhodesia,  in  the  Bahr-el-Ghazal  province  of  the 
Sudan,  and  a  little  in  British  East  Africa. 

2954.  Is  it  your  exi^erience  from  observations  of 
morsitaiis  that  in  a  game  country  they  attach  them- 
selves to  the  larger  mammals,  in  prefei-ence  to  other 
animals  or  to  man  ? — My  experience  in  South  Africa 
was  quite  different  from  my  experience  in  the  Sudan 
and  therefoi'e  if  I  only  gave  you  my  experience  in  one 
part  of  Africa  it  would  not  tally  at  all  with  my 
experience  in  another  part. 

2955.  Then  will  you  tell  its  both  please  ? — You  have 
only  to  read  the  writings  of  Livingstone  and  Oswell  and 
the  early  hunters  and  travellers  to  see  that  they  first 
met  with  the  tsetse-fly  where  the  Notuwani  river  runs 
into  the  Limpopo,  along  the  whole  valley  of  the  latter, 
and  in  the  northern  part  of  what  is  now  the  Transvaal, 
and  also  on  the  tributaries  that  run  into  the  Limpopo 
from  the  north.  When  I  first  went  into  the  interior  of 
South  Africa  in  1872,  the  tsetse-fly  was  still  where  it  was 
in  Gordon  Cumming's  time.  That  is  at  Silikaa's  kraal 
on  the  northern  bank  of  the  Limpopo.  From  there 
the  whole  valley  of  the  Limpopo  eastwards  was  full  of 
fly.  Ton  could  not  travel  with  bullocks  or  horses  in 
that  part  of  the  country  and  in  many  other  parts  of 
South  Africa.  In  those  days  buffaloes  were  enormously 
plentiful,  and  in  the  whole  vaUey  of  the  Limpopo, 
wherever  there  was  tsetse-fly  there  were  always  large 
herds  of  buffaloes  as  well.  The  natives  became  very 
generally  armed  in  the  early  days  of  the  discovery  of 
diamonds.  No  native  would  come  to  work  on  the 
diamond  fields  unless  he  could  take  a  gun  and 
potvder  away  with  him,  and  although  the  Boers  pro- 
tested very  loudly  against  the  natives  being  supplied 
with  arms,  their  oljjections  were  overridden,  and  in 
order  to  induce  the  natives  to  come  to  work,  they  wei-e 
always  given  arms ;  the  buffaloes  got  killed  off  or 
driven  away  very  quickly.  They  lived  in  large  herds 
along  the  rivers ;  they  cannot  run  very  fast ;  the 
natives  could  keep  up  with  them  and  fire  at  them  over 
and  over  again,  and  the  buffaloes  were  the  first  of  the 
large  animals  that  were  gradually  driven  out  of  the 
Limpopo  valley.  In  1872  there  was  still  a  lot  of  fly 
there.  In  1886  I  travelled  along  the  northern  bank 
of  the  Limpopo  from  the  Notuwani  to  near  its 
junction  with  the  Tuli.  There  had  been  no  buffaloes 
there  then  for  several  years,  but  all  other  game  was 
still  very  j)lentiful.  There  were  koodoos,  water-bucks, 
zebras,  wildebeeste,  roan  antelopes,  and  impalas  along 
the  I'iver,  but  no  tsetse-fly.  In  South  Africa  over 
large  areas  the  tsetse-fly  disappeared  with  the  buffaloes, 
although  many  other  species  of  big  game  long 
sm'vived  the  disappearance  of  both  buffaloes  and 
tsetse-flies.  The  same  thing  happened  over  and  over 
again.  All  along  the  Botletlie  river  in  Livingstone's 
day  there  was  a  great  deal  of  fly  and  large  numbers  of 
buffaloes.  In  1878  when  the  Boers  made  their  great 
trek  to  Humpata  in  Portuguese  West  Afiica  they 
still  found  large  numbers  of  buffaloes  along  the 
Botletlie  and  tsetse-fly.  The  traders  who  went  to 
Lake  Ngami  before  1878  had  to  trek  through  two 
belts  of  tsetse-fly  always  by  night.  The  Boers  killed 
all  the  buffaloes  along  the  Botletlie.  Nobody  has  ever 
seen  a  buffalo  on  the  rivei'  since  1878  and  the  fly  from 
those  two  belts  has  disappeared.  The  same  thing  has 
happened  on  the  Okovango  river  just  north  of  the 
lake.  If  you  read  the  accounts  of  old  elephant 
hunters  you  will  see  they  foimd  tsetse-fly  and  buffaloes 
there  in  enormous  numbers.  When  Morerai,  the  chief 
of  the  Batauana,  was  driven  out  by  the  Matebele  and 
trekked  to  the  Okovango  river,  he  and  his  people 
killed  or  drove  away  the  buffaloes  and  the  fly  dis- 
appeared aiad  now  the  Batauana  have  large  herds  of 
cattle.  It  has  been  my  experience  in  South  Africa 
that  the  tsetse-fly  is  not  able  to  exist  without  the 
blood  of  buffaloes.  There  was  a  "fly  "  area  south  of 
the  Victoria  Palls  near  Pandamatenka  and  another  area 
12  miles  in  extent  to  the  south  of  Daka  on  the  old  wagon 
road  that  the  traders  made  to  the  Zambesi  many  years 
ago.  We  always  had  to  trek  through  those  fly  belts  in 
the  night.  I  went  up  in  1874  to  the  Zambesi  and  again 
in  1877.  In  the  first  year  there  were  large  herds  of 
buffaloes.    I  saw   them  myself  round  about  watei's 


where  the  tsetse-fly  was.  Then  the  natives  began 
to  obtain  firearms  and  in  1877  there  were  still 
numbers  of  tsetse-fly  and  also  buffaloes,  but  the 
buffaloes  did  not  live  there  all  the  year  round.  The 
fly  was  always  there.  It  remained  all  the  year  round, 
but  there  was  no  permanent  water.  There  were  large 
vleis  that  filled  in  the  rainy  season  and  during  the 
dry  season  dried  up.  During  the  rainy  season  there 
were  always  large  herds  of  buffaloes  in  the  district, 
but  as  the  waters  di'ied  they  went  to  the  eastward. 
Poi-  sevei-al  months  in  the  year  the  tsetse-fly  had  no 
buffaloes  and  they  Lived  during  those  months  on  the 
blood  of  other  kinds  of  game,  although  it  was  scarce. 
They  seemed  always  able  to  maintain  themselves  as 
long  as  the  buffaloes  came  there  during  the  rainy 
season,  but  as  soon  as  the  buffaloes  through  constant 
hunting  no  longer  returned  to  the  ai'ea  the  fly  very 
soon  began  to  dwindle,  and  in  1888  there  was  not  a 
single  fly  left  there  although  the  other  kinds  of 
game  were  still  there,  eland,  giraffe,  roan  antelope, 
and  so  on. 

295(5.  When  you  and  your  men  were  travelling  in 
that  part  of  the  country,  did  any  of  your  people 
suffer  from  anything  like  what  we  know  now  to  be 
sleeping  sickness  ? — No,  we  never  had  it,  living  as  we 
did  months  together,  day  and  night,  in  jjarts  of  the 
country  where  tsetse-fly  were  enormously  plentiful. 
It  certainly  had  a  certain  effect  on  us.  It  made  us 
very  thin,  and  after  three  or  four  months  we  Ijegan  to 
get  weak  ;  but  we  had  no  sickness,  and  I  never  knew 
one  of  my  boys  die. 

2957.  Your  exfierience  was  different  in  other  parts 
of  Africa  ? — Yes,  al)solutely  different.  Thi-ee  or  four 
years  ago  I  went  to  the  Sudan  and  I  went  to  the 
central  portions  of  the  Bahr-el-Ghazal  province. 
Having  had  such  a  large  experience  with  the  tsetse- 
fly  in  South  Africa  I  was  very  interested  in  the 
question  and  I  made  exhaustive  inquiries  both  amongst 
the  officers  living  at  the  different  stations  and  amongst 
the  natives.  I  found  viorsiians  almost  everywhere — I 
brought  a  lot  home  for  Mr.  Austen  and  he  pronounced 
them  to  be  Glossina  morsitans.  I  found  fly  over 
quite  a  large  area  of  the  Bahr-el-Ghazal.  There  was  in 
some  districts  very  little  big  game.  I  will  not  say  there 
was  none,  because  there  were  a  few  herds  of  hartebeeste 
and  a  few  giraffe,  but  there  was  veiy  little  big  game 
and  quite  a  number  of  tsetse-flies.  I  asked  the  natives 
if  the  buffaloes  ever  came  out  into  those  districts  dm-ing 
the  rainy  reason,  and  they  said,  no,  they  never  came 
there  at  all.  So  that  those  flies  were  able  to  maintain 
themselves  perfectly  well  without  the  ))lood  of  buffaloes 
and  without  a  constant  supply  of  the  blood  of 
any  kind  of  big  game.  They  were  living  on  the  very 
small  antelopes,  bush-bucks,  duikers  and  orilji.  I 
wish  to  make  a  point  of  this :  I  went  to  a  water, 
15  miles  from  Rumbek,  a  2>lace  called  Beer-el-Gurud 
(the  well  of  monkeys).  I  saw  no  fly  there.  I  had 
20  donkeys  with  me.  I  saw  lots  of  fly  soon  after 
I  left  the  well  the  next  morning.  Three  days  later, 
the  officer  commanding  at  Rumbek  came  to  my  camp 
and  told  me  he  had  had  a  terrible  time  at  Beer-el- 
Gurud  with  tsetse-flies ;  that  the  tsetse-flies  were  so 
thick  that  he  was  obliged  to  have  water  carried  to 
his  mides  and  donkeys  at  a  long  distance  front  the 
water.  I  said  •'  That  is  very  curious ;  I  was  there 
only  two  or  three  days  ago  and  saw  no  fly."  A  little 
later  I  went  back  to  Beer-el-Gurfid,  and  there  was  a 
great  troop  of  baboons  there.  They  I'un  in  herds  of 
50,  60,  or  100  together.  There  is  a  clump  of  great  big 
trees  there  and  there  is  water  under  these  trees  and 
the  well  is  outside.  A  great  number  of  l)aboons  were 
amongst  the  trees — they  had  eome  down  to  drink  and 
the  fly  was  there  with  them  vei'y  thick.  I  visited  that 
place  five  or  six  times.  Whenever  the  baboons  were 
at  the  water  there  was  the  fly  with  them.  If  you  saw 
by  the  ti-acks  that  the  baboons  had  only  just  left  there 
would  still  be  a  good  many  flies,  but  if  the  Ijaboons 
had  been  away  for  some  little  time  there  was  not  a  fly 
to  be  seen.  I  am  perfectly  certain  that  the  flies  were 
living  on  the  baboons  more  than  on  anything  else. 
Baboons  are  enormously  plentiful  in  all  that  part  of  the 
country. 
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2958.  We  have  been  told,  and  I  would  like  to  see 
whether  you  agree  with  it.  that  in.orsitans  are  never 
f(jund  except  in  ljusli  areas,  or  that  they  re(|uire  shade 
of  a  certain  sort  and  that  you  never  find  them  in  open 
ground  ? — No — absolutely — they  cannot  live  in  open 
grass  or  open  reed  country. 

2959.  If  they  were  feeding  on  game,  they  would 
not  follow  game  more  than  a  certain  distance  from 
the  area  in  which  they  live,  would  they  V — In  my  experi 
ence  in    South    Africa,    the  fly  areas    were  always 
perfectly  well  defined. 

2960.  In  the  country  which  you  have  just  spoken  of 
was  there  sleeping  sickness,  or  what  we  now  know  to  be 
sleeping  sickness,  to  your  knowledge  ? — Do  you  mean 
to  the  south  of  the  Zambesi  ? 

2961 .  No. — There  was  no  sleeping  siclmess  in  the 
Bahr-el-Ghazal. 

2962.  It  has  been  suggested  that  as  it  is  possible 
that  the  game  forms  the  principal  reservoir  of  the 
trypanosome  that  carries  the  sickness,  an  experimental 
area  might  l^e  cleared  of  game  for  a  certain  time  if 
possible  to  see  whether  the  fly  disappear  with  it.  or 
whether  it  would  become  non-infective.  Do  yon  think 
it  would  ):)e  possilile  in  fact  efliciently  to  clear  of  game 
an  area  say  of  five  miles  across  each  way  ?— I  think  it 
would  be  very  difficult  after  my  experience  iu  the 
Bahr-el-Gha/.al.  It  was  a  simple  matter  in  Soutli 
Afric;i.  The  fly  certainly  was  not  aljle  to  live  aftei- 
the  buffaloes  had  been  exterminated,  Init  in  p;irts  of 
Africa  where  that  is  not  the  case,  and  where  tlie  tsetse- 
fly  is  alile  to  live  perfectly  well  on  the  blood  of  other 
animals,  and  where,  as  I  have  myself  seen  in  the  B;ihr- 
el-Ghazal,  they  live  on  bal)oons.  I  do  not  see  why  they 
could  not  maintain  themselves  on  the  blood  of  squirrels, 
hares,  ichneumons,  or  any  kind  of  mammal,  however 
small.  I  do  not  see  how  you  can  exterminate  all  life 
in  a  territory  25  miles  sipiare,  nor  can  I  see  the 
necessity. 

2963.  Limiting  it  to  the  antelopes  and  larger 
mammals,  if  they  were  driven  out  would  not  their 
tendency  be  to  constantly  return? — Yes.  certainly. 
If  you  shot  them  the  survivors  would  come  back  as 
soon  as  the  persecution  came  to  an  end. 

2964.  (Mr.  Buxton.)  What  you  have  just  said 
is  very  important  as  bearing  on  the  suggested 
experiment.  One  idea  is  that  an  area  should  be  taken 
and  the  animals  destroyed  as  far  as  possible,  but 
I  suppose  that  more  would  escape  than  would  l)e 
destroyed  ? — Yes. 

2965.  In  your  opinion  they  would  return,  governed 
l)y  the  homing  instinct,  when  the  driving-out  ceased  ? 
— Certainly. 

2966.  Unless  you  kept  an  army  continually  driving 
them  out  you  would  not  keep  the  area  free  from  the 
animals  that  you  wanted  to  get  rid  of  ? — No,  I  do  not 
thiiik  so.  Might  I  ask  you  what  use  the  country  is 
going  to  be  put  to  which  it  is  proposed  to  clear  of 
game  ? 

2967.  The  suggestion  was  that  an  experimenl 
should  be  tried  to  see  if  the  effect  would  be  that,  in 
the  first  place,  the  fly  would  leave  the  area  when  the 
game  disappeared,  and,  in  the  next  place,  to  ascertain 
its  infectivity.  I  am  glad  to  know  your  opinion.  You 
have  no  experience,  I  suppose,  of  attempted  enclosures 
and  the  nature  of  a  fence  which  would  keep  game  out, 
have  you  ? — No.  All  the  fence.s  that  I  have  seen  have 
never  succeeded  in  keeping  game  out. 

296y.  You  must  have  seen  many  native  fenc.tes  ? — 
Yes.  The  game  jump  over  the  native  fences — the 
elands  and  the  koodoos. 

2969.  Ami  right  in  saying  that  you  have  never  seen 
a  native  fence  that  woiild  keep  the  antelopes  out  ? — No, 
they  cannot  keep  them  (nit;  they  always  make  fences 
round  their  cornfields,  and  they  leave  a  little  opening 
here  and  there  and  dig  pitfalls  in  those  openings.  The 
game  very  soon  get  t:>  know  the  pitfalls,  and  thoy 
ijump  over  the  fences.  I  have  known  natives  have  to 
sit  up  all  tlie  time  their  corn  was  ripening,  night  aftei- 
night,  light  big  fires  and  hea.t  tom-toms  all  night  long 
in  order  to  keep  the  game  out. 

2970.  (D)\  B'llfonr.)  What  you  say  aliout  baboons 
is  very  interesting.    The  uisual  idea  is  that  a  monkey 


is  much  too  sharp  for  the  tsetse-fly,  and  would  catch 
it  when  it  lighted  upon  him  to  bite  him.  Did  you 
iictually  see  morsitans  feeding  on  baboons  P — No,  I  did 
not  actually  see  it.  All  I  can  say  is  that  it  came  to 
the  well  at  Beer-el-Gurud  with  the  baboons.  If  a  fly 
settles  on  the  back  of  your  neck  you  do  not  feel  it 
The  first  thing  you  know  is  that  you  get  what  the 
Boers  call  "  stuck,"  and,  quick  as  a  baboon  niay  l^e,  I  do 
iK^t  see  how  he  can  catch  a  fly  on  his  back.  That  is 
the  usual  place  they  go  for  human  beings. 

2971.  The  general  idea  has  been  that  the  monkey 
is  too  quick  for  the  tsetse-fly,  so  it  is  interesting  to 
have  your  views. — I  daresay  that  if  a  baboon  saw  a  fly 
anywhere  where  he  could  get  his  hand  he  would  catch 
it,  but  not  if  it  settled  on  his  neck  or  on  his  back. 

2972.  The  old  Boers  had  many  ways  of  exterminating 
game  and  hunting  it.  Had  they  any  method  of  laming 
or  crippling  it  apart  from  pits  with  stakes  set  in 
them  P — No,  I  have  never  heard  of  it. 

2973.  I  thouglit  that  there  might  be  some  way  of 
getting  over  tlie  fence  ditficulty.  Suppo.sing  you  had 
an  exjierimental  area-,  could  you  surround  it  with 
what  are  called  calthrops,  a  sort  of  metal  porcupine 
that  would  lame  the  game  or  check  a  chai-ge  ?  Would 
such  a  method  l)e  of  any  value  ? — The  Boers  never  lived 
in  tsetse-fly  country.  They  only  went  into  the  tsetse- 
fly  areas  when  they  were  hunting  elephants. 

2974.  Would  it  he  a  practical  measure  to  surround 
a  limited  expei-imental  area  with  a  large  sujiply  of 
calthrops  on  the  ground  and  to  honeycomb  the  ground 
with  small  pits,  not  game  pits  but  small  pits  to  take 
the  place  of  a  fence,  or  to  supplement  a.  fence  if 
necessary? — I  think  it  much  better  to  clear  the  area 
of  bush. 

2975.  But  the  game  from  the  uncleared  area 
around  would  invade  the  experimental  area.  My 
idea  is  to  check  the  game  from  coming  back  into 
the  experimental  area  after  you  have  cleared  it. 
Could  you  do  it  by  such  means  as  I  have  suggested  ? 
— I  do  not  tliink  so.  You  might  catch  some  of 
the  herd  if  a  lai'ge  herd  came,  but  the  others  woTild 
just  go  on. 

2976.  You  could  not  lame  or  cripple  them  on  a 
large  scale  to  enable  you  to  get  at  them  or  to  tiu-n 
them  ? — I  do  not  think  it  possible. 

2'.t77.  A  few  solitary  animals  would  be  tiu'ned  by 
such  an  obstruction  as  that  ? — Of  course,  if  they  got 
into  any  of  the  traps. 

2978.  I  do  not  mean  tra^js,  but  the  use  of  calthrops 
and  small  pits,  making  the  gromid  treacherous  and 
difficult  ? — I  do  not  think  that  that  would  stop 
game. 

2979.  (Mr.  Millar.)  You  said  that  in  yoiu-  experi- 
ijnce  the  fly  areas  were  well  defijied  and  did  not  vary 
to  any  very  great  extent  ? — That  is  so. 

2980.  Did  you  form  an  opinion  as  to  what  tlie 
characteristics  of  such  ai'eas  were  in  oi'dei'  to  enaljle  the 
fly  to  exist  ? — Altitude  is  the  first  thing  that  counts 
in  Africa.  To  the  south  of  the  Zambesi  the  fly  is 
always  in  the  low  lying  country;'  it  is  all  along  the 
south-east  coast,  and  then  up  the  valleys  of  the  big 
rivers,  up  the  Limpopo  and  up  the  Zambesi  and  up 
all  their  tributaries  to  a  certain  altitude. 

2981.  Up  to  what  altitude  approximately  ? — The 
highest  is  3,500  feet.  That  is  in  the  nf)ithern  part 
of  Southern  Rhodesia.  To  show  you  how  the  fly  are 
deterred  by  something,  in  that  particular  area  in  1878 
we  made  a  wagon  road  fi'om  Matabeleland  to  near 
whei-e  Salisbury  is  now.  We  wanted  to  be  as  near 
tlie  fly  country  as  possilile  und  to  hunt  elephants  in 
the  fly  country.  We  ran  our  road  not  more  than 
ten  miles  outside  the  fly  belt  all  along.  Sometimes 
large  herds  of  buffalo  w(_)uld  come  up  out  of  the  fly 
area  and  the  fly  would  cimie  with  the  buffaloes  for 
three  or  four  miles,  and  then  all  the  flies  would 
leave  the  buffaloes  and  go  back  and  the  butfaloes 
w<iii  Id  go  on  f urtlier  up,  always  rising  towards  the 
watershed.  When  they  came  to  our  di-ift  on  the 
Umfuli  River  they  were  absolutely  clear  of  flies.  1 
have  huuted  buffaloes  there  myself  with  my  horses 
and  cari-ied  the  meat  l)a.ck  in  wagons  drawn  by  oxen 
and  there  has  been  absolutely  no  fly. 
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2982.  The  buffalo  got  above  the  fly  ?— The  buffalo 
got  above  the  fly.  The  fly  could  not  get  up  beyond  a 
certain  altitude. 

2983.  "Would  you  mind  telling  us  whether  the 
three  or  four  miles  where  the  flies  followed  beyond  the 
fly  area  was  clear  coimtry  or  bush  ? — Exactly  the  same 
kind  of  country — bush. 

2984.  The  altitude  stopped  the  fly,  you  think  ?— It 
must  have  done.  St.  Lucia  Bay  is  the  most  southerly 
limit  of  the  tsetse-fly  in  South  Africa.  It  is  28  degrees 
of  south  latitude.  The  buffaloes  and  all  the  game, 
and  the  character  of  the  country,  were  the  same  north 
and  south  of  the  28th  parallel.  As  you  get  fuither 
south  the  nights  get  colder  I  suppose  in  winter  and 
the  fly  has  never  come  further  south  than  St.  Lucia 
Bay. 

2985.  Take  for  example  vegetation.  Has  that  any- 
thing to  do  with  fly  area  in  your  opinion  ? — There 
is  a  certain  kind  of  bush  in  South  Africa  where,  if  yon 
get  it  at  a  low  altitude  and  there  is  game,  you  may 
confidently  expect  to  find  tsetse-fly,  but  you  also  find 
it  in  other  kinds  of  forest  as  well. 

2986.  There  is  nothing  in  the  vegetation  to  indicate 
fly  area  ? — In  contiguous  areas  within  and  outside  fly 
belts  the  vegetation  was  often  identical. 

2987.  Are  there  any  characteristics  which  in  jonr 
expei-ience  indicate  fly  area  ? — No.  Throughout  the 
interior  of  South  Africa  all  low  areas  along  the  big 
rivers  were  more  or  less  covered  with  bush  and  forest 
and  they  were  all  more  or  less  infected  with  tsetse-fly. 

2988.  Were  there  any  areas  where  after  the  buffalo 
had  disaj)peared  the  fly  persisted  with  the  other  big- 
game  which  remained  — Not  in  my  experience  in 
South  Africa.  As  long  as  the  buffalo  were  constantly 
present  or  returned  every  year  during  the  rainy  season 
the  fly  persisted,  but  when  they  ceased  to  come  into 
these  areas  the  fly  disappeared. 

2989.  I  am  thinking  of  the  district  you  were 
speaking  of  just  now,  that  is,  Rhodesia  and  up  to  the 
Zambesi. — There  were  many  districts  in  which  there 
were  buffaloes  and  no  tsetse-flies.  The  buffaloes  were 
not  in  any  sense  bound  up  with  the  tsetse-fly.  When 
they  were  above  a  certain  limit  they  were  absolutely 
free  of  fly. 

2990.  Did  you  form  any  opinion  as  to  the  life 
history  or  habits  of  the  fly  from  your  experience  in 
other  districts  ? — I  noticed  that  you  could  go  thi-ough 
a  district  in  June  or  July  when  the  nights  are  very 
cold  and  not  see  a  single  fly,  and  an  inexperienced 
man  might  pronounce  such  a  district  to  be  absolutely 
free  from  fly,  but  if  you  went  through  the  same 
country  in  October  or  November  when  the  sun  was 
intensely  hot,  you  might  find  any  number  of  flies.  As 
the  weather  got  warmer  they  got  more  and  more 
plentiful. 

2991.  Have  you  formed  any  opinion  as  to  the  most 
suitable  breeding  places  for  them  ?— No.  In  those 
days  I  believed  what  the  bushmen  said,  that  they  laid 
their  eggs  in  buffalo  dung,  but  we  know  now  that  they 
do  not  lay  eggs. 

2992.  Ai-e  you  in  a  position  to  tell  me  what  in  your 
opinion  has  been  the  effect  of  the  modern  game  laws 
throughout  the  districts  you  have  been  familiar  with  ? 
Can  you  tell  me  whether  the  effect  of  the  restrictions 
imposed  under  the  present  game  laws  has  been  to 
lead  to  an  increase  of  game  ? — You  see  I  have  not 
been  in  South  Africa  lately.  I  have  not  been  there 
now  for  16  years. 

2993.  You  cannot  speak  to  anything  within  a  more 
recent  period  than  16  years  in  South  Africa  ? — No. 

2994.  Before  that  there  were  practically  no  game 
laws  in  existence  ? — No,  there  were  no  game  laws. 

2995.  You  cannot  speak  I  suppose  of  the  actual 
cases  of  sleeping  sickness  which  have  occun-ed,  except 
what  you  heard  of  in  the  early  days  ? — If  natives  or 
even  a  white  man  died  in  those  days  we  always  put 
it  down  to  fever  or  something  of  the  kind.  We  had 
no  medicine  and  no  means  of  ascertaining  what  the 
illness  actually  was. 

2996.  You  did  not  diagnose  it  as  sleeping  sick- 
ness ? — No. 

2997.  (Mr.  Bothschild.)  You  have  mentioned 
several   times    that   the  fly  disappeared  when  the 


buffalo  disappeared.  Have  you  any  experience  of 
the  fly  disappearing  through  the  game  disappearing 
dui-ing  rinderpest  ?  I  ask  the  question  because  we  have 
been  told  in  evidence  that  in  one  area  where  the 
rinderpest  cleared  out  the  game  a  few  buffaloes 
remained  but  that  the  tsetse-fly  all  went.  Have  you 
any  experience  of  fly  going  although  the  buffalo 
remained  when  the  scrub  was  cleared  ? — I  left  South 
Africa  the  year  of  the  rinderpest.  The  rinderpest 
came  through  the  covmtry  in  1896,  during  the  rebellion 
in  Matabeleland.  and  I  left  immediately  after  the 
rebellion.  You  say  that  the  tsetse-fly  went  away,  but 
it  did  not  go  away.  In  my  opinion  the  tsetse-fly  abso- 
lutely died  from  taking  the  blood  of  diseased  animals. 
If  you  take  the  Sabi  game  reserve  in  the  north-east 
Transvaal  in  1896  there  were  fly  areas  in  which  there 
were  buffaloes.  That  was  the  only  place  left  in  the 
Transvaal  where  there  were  buffaloes  and  where  there 
was  tsetse-fly.  During  the  hot  weather  of  1896  and  the 
beginning  of  1897,  the  rinderpest  swept  through  that 
coimtry.  The  next  season  when  hxinters  went  down 
there  they  thought  the  buffaloes  were  all  gone.  The 
fly  certainly  had  all  gone  and  they  found  no  fly  what- 
ever and  there  has  never  been  a  fly  seen  there  since. 
A  few  buffaloes  survived  the  rinderpest  as  they  have 
done  everywhere  else,  and  they  subsequently  increased 
in  a  country  that  was  absolutely  free  of  fly.  The  fly 
could  not  come  in  from  outside,  because  this  fly  area 
was  absolutely  isolated.  On  the  one  side  it  had  the 
high  veld  of  the  Transvaal  and  on  the  other  side 
Portuguese  East  Africa.  The  whole  country  was  free 
of  fly  and  therefore  it  was  impossible  for  fly  to  come 
in  again  from  outside.  I  think  the  evidence  shows 
conclusively  that  the  fly  died  from  drinking  the 
diseased  blood,  and  that  is  the  reason  why  there  are 
buffaloes  now  without  fly. 

2998.  The  second  part  of  my  question  is  whether 
you  know  of  any  area  where  the  bush  has  been  cleared 
where  the  fly  has  gone  but  the  buffalo  has  remained  ? 
—There  is  no  doubt  whatever  that  if  the  bush  was 
cleared  the  fly  would  go.  The  fly  cannot  live  outside 
the  bush.  When  the  Boers  followed  Umziligazi  from 
the  Transvaal  in  1840  and  crossed  the  Limpopo  they 
chopped  their  army  road.  It  was  a  quarter  of  a  mile 
broad  and  they  trekked  with  oxen  and  horses  through 
that  cleared  space  and  did  not  lose  their  cattle  by  fly. 
I  only  heard  about  it  from  the  Boers  and  that  was  a 
long  time  ago,  so  I  cannot  say  exactly  the  width.  If 
you  wish  to  open  a  transport  road  through  a  fly  belt 
to  make  it  safe  for  transport  animals,  it  appears  to  me 
that  the  easiest  and  safest  way  is  to  chop  a  road 
through  the  bush  for  the  width  of  a  mile  and"  clear  it 
of  all  bush.  I  think  you  could  then  pass  through  the 
area  without  danger  to  the  oxen. 

2999.  But  do  you  think  a  mile  would  be  sufficient 
to  ensure  permanently  that  no  fly  would  ever  wander 
in  there  ? — On  the  Loanja,  a  tributary  of  the  upper 
Zambesi,  the  French  missionary,  M.  CoUiard,  made  a 
wagon  road  under  native  guidance  in  1886.  He 
jom-neyed  during  three  nights  along  the  river  through 
covmtry  full  of  tsetse-fly,  where  buffaloes  were  also 
very  plentiful  at  that  time,  and  they  remained 
plentiful  there  until  1896,  when  the  rindei'pest  swept 
through  the  coimtry.  Both  buffaloes  and  tsetse-flies 
then  completely  disappeared,  and  I  believe  have  never 
since  reappeared.  Speaking  of  his  journey  up  the 
Loanja,  M.  CoUiard  has  written,  "  How  capricious  this 
"  murderous  fly  is  !  Can  it  be  believed  that  swarms 
"  of  it  abound  in  the  forests  which  skirt  the  Loanja, 
"  while  on  the  grass  islands  about  500  yards  off  there  is 
"  no  trace  of  them  ?  These  islands  are  sure  and  well- 
"  known  refuges,  where  the  Barotsi  in  travelling 
"  always  pen  their  cattle."  That  this  is  true  I  can 
testify,  as  I  travelled  up  the  Loanja  with  horses  in 
1888,  moving  through  the  fly-infe.sted  bush  by  night 
and  keeping  the  horses  on  the  islands  in  the  daytime, 
only  a  few  hundred  yards  away  from  the  bush  where 
the  fly  swarmed. 

3000.  (Sir  Maclcenzie  Chalmers.)  Do  you  think  a 
quai-ter  of  a  mile  sufficient  for  protection  ? — All  I 
can  say  is  that  those  little  grass  islands  were  not 
more  than  a  quarter  of  a  mile  from  where  the  fly 
were  in  hundreds.     It  was  the  experience  of  the 
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natives  that  if  they  travelled  through  the  fly  area 
during  the  night  and  kept  their  cattle  on  the  islands 
dm-ing  the  day-time  the  fly  never  touched  them. 

3001.  At  what  time  does  this  fly  cease  to  bite,  as 
soon  as  the  sun  goes  do\vn  ? — It  all  depends.  On  cold 
nights  the  iiioraituns  hecome  numbed  practically  as  soon 
as  the  sun  goes  down ;  when  the  nights  get  warmer, 
any  time  after  the  middle  of  August  it  will  bite.  If 
you  walk  through  bush  where  tsetse-fly  is  it  will  come 
on  you  and  bite  you  in  the  middle  of  the  night  at  any 
time.    It  is  a  matter  of  warmth. 

3002.  The  bufl'alo,  I  suppose,  do  not  suffer  from 
the  fly.  They  are  tolerant  ? — They  do  not.  No  wild 
animals  suffer. 

3003.  Generally  as  regards  South  Africa,  do  I 
understand  that  you  have  only  seen  morsitans  where 
there  are  buifaloes  or  the  possibility  of  buffaloes  F — 
Yes.  I  never  met  with  morsitans  anywhere  in  South 
Africa  where  liuffaloes  were  not  permanently  living  or 
where  they  did  not  frequent  that  part  of  the  country 
during  several  months  of  the  year.  This  does  not 
apply  to  other  parts  of  Africa.  I  hope  you  will  under- 
stand that  what  I  say  about  buffaloes  has  no  application 
to  Nyasaland  nor  I  believe  to  any  other  part  of  Africa. 

3004.  Only  to  Southern  Rhodesia  ?  —  Yes,  to 
Southern  Rhodesia  and  all  that  country  south  of  the 
Zambesi. 

3005.  (Dr.  Cliap-ple.)  1  think  you  told  us  that  in 
your  opinion  the  tsetse-fly  died  off'  during  the  epidemic 
of  rinderpest  because  it  fed  upon  the  poison  of  the 
infected  animals  ? — Of  course  that  is  only  supposition 
but  I  cannot  see  why  else  it  died  out.  Take  the  Sabi 
game  resei-ve  area.  The  greater  part  of  the  animals 
was  not  affected  by  the  rinderpest.  The  rinderpest 
did  not  affect  all  animals  in  Africa.  It  affected  for 
instance  the  buffaloes,  elands,  koodoos  and  bush-bucks, 
hwt  it  did  not  affect  water-buck,  sable  antelope,  roan 
antelope,  wildebeest,  impala  and  many  other  kinds.  The 
tsetse-flies  all  disappeared  in  a  fev/ months.  After  the 
buffaloes  and  koodoos  had  died,  there  was  any  amount 
of  other  game  to  feed  upon.  They  did  not  die  out 
Ijecause  of  want  of  blood. 

3006.  Sir  David  Bruce  said  that  he  had  fed  a  lot 
of  flies  on  rinderpest  animals  and  they  seemed  to  enjoy 
it. — 1  do  not  know  how  he  would  accoiint  for  the 
disappearance  of  the  fly  from  the  game  reserves  I  have 
spoken  of.  It  is  only  my  supposition.  I  do  not  know 
how  he  would  account  for  the  complete  disappearance 
of  tsetse-fly  in  the  area.  They  did  not  die  for  want  of 
blood. 

3007.  That  is  a  maxter  of  great  interest, — Thou- 
sands of  animals  in  the  area  did  not  die. 

3008.  If  the  rinderpest-affected  animal  did  not 
poison  the  tsetse-fly,  is  it  not  possible  that  the  tsetse- 
fly  had  some  preference  for  the  blood  of  the  buffalo 
and  when  the  l)nffalo  left,  went  elsewhere  in  search  of 
its  favourite  food  or  else  died  off'? — But  they  would 
not  disappear  immediately  under  those  circumstances. 
In  countries  where  buffalo  were  exterminated  the  fly 
did  not  disappear  immediately.  It  lingered  for  some 
years  ))ut  gradually  diminished  in  numViers  and  after  a 
few  years  entirely  disappeared. 

3009.  If  there  is  any  big  game  the  fly  has  a  pre- 
ference for,  we  might  select  that  game  and  attempt  its 
extermination  ? — That  would  answer  all  right  in  Africa 
south  of  the  Zambesi  hni  it  wovdd  not  answer  in  the 
Bahr-el-Ghazal  district. 

3010.  Or  in  Nyasaland  ? — Or  in  Nyasaland.  They 
thrive  perfectly  well  in  countries  where  there  is  no 
Imffalo. 

3011.  There  is  no  game  in  Nyasaland  that  you 
know  for  which  the  tsetse-fly  has  a  preference  P — 
I  have  never  been  in  Nyasaland,  but  I  believe  that  the 
tsetse-fly  all  over  Africa  has  .t  preference  for  buff'ahjes. 
and  it  becomes  inore  plentiful  where  thei'e  are  large 
herds  of  iDuttalo  than  anywhere  else.  In  the  Bahr- 
el-Ghazal  between  Meshra-el-Rek  and  Wan  the  tsetse- 
fly  is  only  found  along  the  road  (which  takes  seven 
days  to  walk)  in  one  spot,  and  that  is  in  the  Khor-el- 
Dammiis — the  valley  of  the  Imff aloes.  There  are 
numbers  of  l)uft'alo  there.  But  in  other  parts  of  the 
country  I  found  from  personal  experience  that  the 
fly  exists  where  there  are  no  buffalo. 


3012.  Do  you  think  that  .systematic  observation 
carried  out  in  Nyasaland,  for  instance,  might  determine 
what  animals  formed  the  favourite  diet  of  the  fly  ? — 
You  found  out  about  the  buffalo,  for  instance. — They 
take  blood  fi'om  all  other  animals  as  well;  I  feel  pretty 
sure  of  that.  I  have  seen  impala,  for  instance,  feeding 
along  the  rivei-.  You  could  see  them  move  every  now 
and  then  as  you  woidd  expect  them  to  move  if  flies 
were  on  them.    There  were  thousands  of  fly  there. 

3013.  There  is  no  hope  for  us  along  that  line  then  ? 
— No,  I  think  not.  I  think  the  fly  takes  blood  from 
any  mammal  that  it  comes  across. 

3014.  With  regard  to  arming  natives  to  exterminate 
animals  fi'om  the  immediate  vicinity  of  villages,  is  it 
not  your  experience  that  natives  get  on  much  better 
with  the  l^ow  and  arrow  and  pitting  and  trap2)ing  ? — 
No.  They  never  killed  off  the  game  in  South  Afi-ica 
until  they  had  got  guns.  They  really  do  it  much 
quicker  with  guns. 

3015.  Have  you  seen  them  emphiying  their  own 
native  methods  ? — Yes,  I  have. 

3016.  Would  the  bow  and  arrow  be  of  any  practical 
use  ? — Yes.  Some  use  poisoned  arrows,  and  they  are 
far  more  deadly.  I  have  seen  them  shoot  at  a  herd  of 
game  by  joulling  the  bow  with  their  toes  when  sitting- 
down.  They  did  not  shoot  at  the  animals  really,  but  in 
the  air  like  that  {describing),  and  the  arrow  dropped  on 
to  some  animal's  back,  or  that  was  what  they  hoped 
for.  Whenever  I  saw  them  shoot,  the  arrow  did  not 
drop  on  to  any  animal's  back,  but  evidently  that  was 
the  idea.  They  do  not  kill  any  great  quantity  <:)f  game 
with  their  own  weapons. 

3017.  Not  with  traps  ? — They  kill  more  with  traps. 

3018.  Is  that  an  effective  way? — It  is  far  nrore 
ett'ective  than  their  shooting,  except  witli  the  poisoned 
arrows.  The  tribes  that  use  poisoned  arrows  kill  a  lot 
of  game. 

3019.  P<_)isoned  arrows  ai-e  the  most  effective, 
trapping  is  next,  and  shooting  with  the  unpoisoned 
arrow  thi]'d  ? — Uupoisoned  arrows  are  not  very 
effective. 

3020.  Would  it  l)e  possiI)le  to  dimhiish  greatly,  if 
not  exterminate,  the  number  of  game  round  villages 
by  permitting  the  natives,  short  of  arming  them,  to 
use  their  own  methods  of  extei'raination  ? — I  expect 
they  always  do  so.  They  are  not  allowed  to  have 
arms,  but  I  do  not  think  there  is  any  law  against 
their  trapping  game  or  even  killing  it  with  bows  and 
ai'rows. 

3021.  I  think  that  the  game  laws  are  sufficient  to 
interfere  with  that  in  Nyasaland  ? — 1  do  not  know, 
1  think  it  W(_)uld  be  very  diflicult  to  prevent. 

3022.  If  game  around  a  village  are  incriminated, 
and  it  is  known  that  the  game  liarl)our  the  ti'ypano- 
sorae  of  the  disease  and  through  the  medium  of  the 
tsetse-fly  spreads  the  disease  to  domestic  animals, 
would  it  not  be  possiljle  to  carry  (jut  an  organised 
system  of  exterminating  all  game  within  a  certain 
radius  of  the  village  l:)y  using  the  natives,  by  trapping 
and  by  relaxing  the  game  laws,  keeping  the  game  at 
a  respectful  distance  from  those  villages,  thus  pro- 
tecting the  domestic  animals  ? — But  even  when  there 
were  no  game  I'estrictions  the  natives  could  not 
accomplish  that  in  hush  country.  They  will  drive  oft' 
the  larger  game,  but  in  the  Bahr-el-Ghazal  for  instance 
the  natives  do  their  best  to  trap  and  kill  the  smaller 
antelopes  in  any  way  they  can,  but  they  cannot  do 
much.  They  are  close  to  the  villages  all  round  and 
the  natives  cannot  keep  them  down. 

3(.)23.  If  that  I'elaxation  were  supi^lemented  by 
(jrganised  Government  hunting,  that  is  Inmting  under 
Govermnent  regulation,  for  the  purpose  of  driving 
them  back,  do  you  think  a  sufficient  area  round  tlje 
villages  could  be  cleared  of  game  to  protect  domestic 
animals  ? — Usually  where  the  natives  live  the  area 
I'ound  the  village  is  cleared  of  all  forest  and  bush. 
They  clear  the  land  themselves  for  planting  corn  and 
sweet  potatoes  and  they  keep  the  tsetse-fly  away. 
Where  you  have  very  poor  natives  who  live  in 
a  few  huts  without  much  clearing,  there  the  tsetse-fly 
will  come  into  the  village,  but  where  the  natives  clear 
consideraljle  areas  of  ground,  as  most  of  them  do,  the 
tsetse-fly  keeps  beyond  the  farm. 
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3024.  Ootild  there  be  an  economical  clearing  of 
areas  all  around  these  villages  by  the  Groverument  in 
such  a  way  that  the  land  would  be  so  vah;able  after- 
wards that  the  G-overnment  could  recoup  itself  its  cost 
by  the  sale  or  leasing  of  the  land  on  the  advance  of 
settlement  ?  Could  the  land  be  sold  or  leased  in  the 
future  for  settlement  ? — I  doubt  it  very  much.  Tf  you 
wanted  such  land  for  grazing  cattle  you  would  need 
in  any  part  of  Africa  which  is  subject  to  long  drought 
at  least  five  acres  for  every  beast  and  you  would  have 
to  clear  a  very  large  area  to  be  able  to  run  any  large 
herd  of  cattle  there. 

3025.  If  the  clearances  are  necessary,  would  it  not 
be  a  profitable  thing  for  the  Government  to  clear  in 
anticipation  of  later  needs  ?— But  who  do  you  think 
would  settle  there  ? 

3026.  Either  Europeans  or  natives,  I  presume. — 
Speaking  generally,  the  fly  country  south  of  the 
Zambesi  is  absolutely  useless  for  settlement.  It  is  low 
and  very  hot  country,  very  unhealthy  for  Europeans, 
and  I  do  not  think  that  any  eoTmtry  that  ever  has  been 
infested  with  tsetse-fly  up  to  this  day  has  been  settled 
by  Europeans.  Take  the  Limpopo  Valley,  there  has 
been  no  fly  in  the  Limpopo  Yalley  for  30  years,  at  any 
I'ate,  but  there  has  been  no  settlement  of  Europeans  in 
the  Limpopo  Valley.  It  is  low  lying  disagreeable 
co\intry  to  live  in,  and  it  is  unhealthy.  The  Europeans 
will  first  want  to  settle  in  the  high  and  healthy  parts 
of  Africa. 

3027.  What  remedy  would  you  suggest  for  the 
difficulty  we  now  find  ourselves  in  ?— I  would  suggest 
chopping  and  clearing.  If  there  is  a  mine  in  the  fly 
country  that  you  want  to  work,-  and  to  which  you  have 
to  carry  machinery  by  ox  transport,  I  would  advise 
chopping  a  very  broad  road  through  the  fly  area, 
clearing  it  of  all  bush  to  where  the  mine  exists.  If 
a  transport  road  has  been  closed  owing  to  the  tsetse- 
fly,  the  fly  belt  is  probably  only  a  few  miles  broad,  and 
I  tiiink  that  hj  clearing  a  space  a  mile  broad  through 
the  fly  belt  you  could  use  it  for  ox  transport  perfectly 
well. 

3028.  That  is  half  a  mile  on  either  side  of  the 
tra,ck  ? — Yes. 

3029.  Do  you  think  that  that  would  be  safe  ? — In 
the  only  instance  that  I  know  of  along  the  Loanja 
River  with  the  little  islands  the  fly  never  came  from 
the  neighbom-ing  bush  much  less  than  half  a  mile  away. 
The  fly  never  came  to  the  islands. 

3030.  Would  you  not  interfere  with  the  game  along 
the  roads  ? — I  do  not  see  how  you  are  going  to  kill  off  all 
species  of  mammals  in  these  tsetse-fly  areas  in  Africa. 

3031.  Does  not  game  get  shy  along  the  roads  where 
it  is  hunted  ?— No,  not  the  small  game. 

3032.  Does  the  large  game  get  shy  ? — Yes,  but  still 
if  rain  falls  and  grass  grows  over  a  certain  area  the 
o-ame  does  not  mind  whether  there  is  a  road  there  or 
not.    It  will  work  do^vn  to  where  the  grass  is. 

3033.  If  the  game  comes  out  of  the  grass  the  fly 
will  not  follow  it  for  any  distance  ?— The  greater  part 
of  the  fly  coimtry  that  I  have  been  in  in  Africa  is  not 
dense  bush ;  it  is  open  forest  with  patches  perhaps  of 
thickisli  bush  in  it ;  Imt  there  is  grass  all  through  it. 

3034.  Now  what  would  you  do  in  the  villages  ?— -I 
would  leave  the  natives  to  worry  it  out.  They  are  in 
the  same  position  as  they  have  been  for  hundreds  of 
years. 

3035.  Then  you  would  not  do  anything? — No. 
Apparently  the  mortality  amongst  them  is  very  small. 

3036.  I  was  thinking  of  domestic  stock. — You  can- 
not possibly  take  domestic  stock  into  an  area  where 
there  is  tsetse-fly.  You  cannot  take  cattle.  They 
would  all  be  dead  in  two  or  three  months. 

3037.  Then  what  would  you  advise  this  Committee 
to  suggest  in  order  to  make  it  possible  for  settlement 
to  proceed  and  for  people  to  have  their  domestic 
animals  there? — Well,  I  should  like  to  know  what 
evidence  there  is  that  anybody  wants  to  settle  in  the 
tsetse-fly  country. 


3038.  If  they  did  want  to  settle  there  what  would 
you  say  ? — But  surely,  why  should  they  want  to  settle 
there  ? 

3039.  We  are  here  in  order  to  advise  the  Colonial 
Ofiice  as  to  what  steps  should  be  taken  in  order  to 
protect  domestic  animals  and  men  from  trypanosomiasis 
in  these  territories.  What  help  can  you  give  us  ? 
What  would  you  suggest  as  to  the  advice  we  sliordd 
give  the  Colonial  Office  ?  Would  you  say  to  the 
Colonial  Office,  "  These  places  are  not  worth  settling ; 
"  do  not  bother  your  heads  about  it  "  ?  Is  that  your 
advice  ? — Yes  with  regard  to  European  settlement. 
If  you  wish  to  connect  one  suitable  area  for  settlement 
with  another  by  means  of  a  transport  road,  the  best 
way  is  to  clear  a  wide  area  of  all  bush.  In  Southern 
Rhodesia,  in  the  Gatooma  district,  which  used  to  be 
infested  with  fly,  and  I  believe  still  has  fly,  they  have 
opened  up  a  lot  of  mines.  It  is  very  necessary  that 
they  should  be  able  to  keej)  the  wagon  roads  free  of  fly 
but  it  is  not  a  country  that  one  could  care  to  settle  in 
unless  he  were  particularly  fond  of  fever. 

3040.  We  have  had  evidence  about  places  once 
inhabited  by  domestic  animals  and  people,  whence 
the  people  have  now  disappeai-ed  and  the  animals  have 
been  exterminated.  Sir  David  Bruce  told  us  that. — 
As  to  that  I  think  there  may  very  well  l)e  some  mis- 
coneejjtion.  In  1896  when  the  rinderpest  swept 
through  the  country  it  cleared  large  areas  which 
hitherto  had  been  infested  with  tsetse-fly.  The  tsetse- 
fly  all  died,  and  the  natives  finding  that  the  fly  had 
gone,  moved  with  their  cattle  into  countries  which  had 
been  previously  infested  with  tsetse-fly.  Then  the 
tsetse-fly  which  had  survived  in  certain  areas  began  to 
spread  and,  as  the  game  increased,  gradiially  re- 
occnpied  all  its  old  haunts.  Natm-ally  it  came  to  the 
parts  of  the  country  where  the  natives  had  brought 
their  cattle  and  it  drove  the  cattle  out.  I  take  it  that 
that  is  the  explanation.  Such  a  thing  certainly  never 
happened  in  South  Africa. 

3041.  Not  in  South  Africa  ? — 1  have  no  experience 
of  fly  extending  its  range  into  countries  where  it  had 
never  been  before. 

3042.  You  have  no  practical  suggestion  to  make  as 
to  how  the  fly  and  disease  can  be  exterminated  in 
Sotith  Africa  ? — No.  My  opinion  is  that  in  South 
Africa  the  fly  came  to  an  end,  because  the  buffaloes 
came  to  an  end,  1)ut  that  state  of  things  does  not  exist 
in  other  parts  of  Africa. 

3043.  You  have  never  been  in  Nyasaland  ? — No, 
only  just  to  the  Loangwa  River  where  it  runs  into  the 
Zambesi.  I  know  that  it  is  a  terriljly  hot  unhealthy 
pai't  of  the  country,  and  I  cannot  imagine  Europeans 
wanting  to  settle  there. 

3044.  When  you  were  travelling  through  these 
extensive  districts  did  you  take  any  personal  precautions 
against  being  bitten  by  flies  ? — None  whatever. 

3045.  (Chairman.)  You  have  not  been  in  Nyasa- 
land, but  do  you  know  whether  the  jDopulation  in 
Nyasaland  or  Rhodesia  are  a  stock-raising  population  ? 
Are  they  agricultural  or  pastoral  ?  I  will  put  it  in 
that  way.  If  you  do  not  know,  it  does  not  matter. — 
All  African  natives  keep  cattle  if  they  can.  There  are 
many  agricultural  people  who  to-day  have  no  cattle 
because  their  cattle  has  all  teen  taken  fi-om  them  by 
the  warlike  tribes.  I  do  not  think  that  any  natives 
would  live  in  a  tsetse  country  at  all  if  they  had.  not 
been  driven  in  by  more  powerful  tribes.  The  warlike 
tribes  attack  the  weak  agricultural  tribes,  take  all 
their  cattle  and  drive  them  here  a,nd  there  into  the  fly 
country. 

3046.  The  objection  to  the  fly  country  not  being 
the  fly,  but  the  fact  that  the  country  in  which 
tsetse-fly  lives  is  not  a  pleasant  country  in  which 
to  live.  Is  that  what  you  mean  ? — Yes,  certainly. 
Speaking  generally,  in  all  my  experience  in  South  Africa, 
not  only  white  men,  but  natives  will  not  live  in  tl\e  fly 
country  if  they  can  possibly  help  it.  All  who  live  in 
the  fly  coimtry  have  been  driven  in  to  get  out  of  the 
way  of  these  warlike  tribes. 

{Chairman.)  Thank  you  very  much. 


The  witness  withdrew. 
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Sir  Harry  Johnston,  G.C.M.G.,  K.C.B.,  called  and  examined. 


3047.  {Chairman.)  You  have  a  long  and  varied 
experience  of  troj)ical  Africa  ? — Yes,  I  think  I  may  say 
that  I  have. 

3048.  You  were  a  good  deal  in  Africa,  I  suppose, 
before  sleeping  sickness  was  identified  at  all  ?  — 
Yes,  hut  not  before  it  was  heard  of.  I  first  heard  it 
spoken  of  in  1882,  but  I  went  out  then  rather  prepared 
to  hear  of  it  because  I  had  been  reading  the  works  of 
Wynwood  Reade  of  1860  and  the  Ijook  of  Monteiro 
— published  early  in  the  'seventies  dealing  with  Angola — 
and  both  of  those  authoi's  had  mentioned  sleeping 
sickness  almost  under  that  name. 

3049.  When  you  first  saw  it  recognised  as  sleei^ing 
sickness  what  coimtry  was  that  in  ? — In  Loango,  just 
to  the  north  of  the  mouth  of  the  Congo. 

3050.  W a,s  th.a,t  jxdpal is  or  morsitaiiscoiuitrj  ! — Pro- 
bably pal'palis  as  we  now  know  it.  I  heard  of  it  again 
in  Angola  in  1882.  I  did  not  connect  the  sleeping  sick- 
ness with  any  fly.    I  heard  of  it  as  sleeping  sickness. 

3051.  At  that  time  did  it  assume  any  serious 
proportions  in  comjjarison  with  other  illnesses  ? — No  ; 
the  cases  were  few,  but  as  it  occurred  several  times 
amongst  half-castes,  it  attracted  even  then  a  good  deal 
of  attention.  If  any  of  the  Committee  would  look  up 
the  works  of  Wynwood  Reade  they  would  find  that  he 
wrote  rather  a  charming  story  about  sleeping  sickness 
and  the  death  of  a  half-caste  woman  more  or  less  based 
on  things  which  actually  came  under  his  observation 
aliout  1862. 

3052.  That  was  a  country,  was  it  not,  where  thei'e 
was  both  game  and  fly  ? — There  was  not  very  much 
game  even  in  these  days  in  Northeiii  Angola,  where  I 
heard  accoimts  of  sleeping  sickness  in  1882.  In 
Loango  thei'e  was  very  little  game,  as  we  term  it, 
at  all.  There  were  plenty  of  big  apes  and  small 
wood  antelopes,  but  there  was  vei-y  little  big  game. 
There  was  the  red  buffalo,  it  is  true.  Dr.  Heli 
Chatelain,  by-the-bye  (a  Swiss  missionary),  mentions 
•in  1894  in  his  •■  Folklore  of  Angola that  the  sleep 
sickness"  cai-ries  off  numerous  natives  annually. 

3053.  Since  that  time,  have  you  met  in  your 
career  with  much  sleeping  sickness  ? — I  have  not 
come  personally  much  into  contact  with  it.  It  was 
only  just  beginning  in  the  centi-al  part  of  the  Uganda 
Protectorate  as  I  was  leaving.  When  I  was  in  tlie 
Congo  Free  State  in  1900  the  Belgian  officers  talked 
to  me  of  the  spread  of  sleeping  sickness.  When  I 
visited  the  Congo  myself  long  before,  when  Stanley 
was  there,  I  heard  it  mentioned  occasionally  as  a 
disease,  but  except  that  I  was  interested  in  the  subject 
on  account  of  having  read  Wynwood  Reade,  I  did  not 
notice  it  very  much.  I  first  realised  what  an  awful 
thing  it  might  be  when  I  heard  of  it  from  the  Belgians 
in  1900.  As  you  are  no  doubt  aware,  almost  coinci- 
ding with  my  leaving  the  country  of  Busoga  the  first 
cases  of  sleeping  sicknes.s  began — in  1901. 

3054.  Was  it  then  attributed  to  fly  P— No. 
O  i;)13o 


3055.  At  the  time  you  became  aware  of  sleeping 
sickness  among  men  was  there  much  disease  called 
now  nagana  amongst  d(_)mestic  stock  ? — In  Uganda 
there  was  practically  nothing  of  the  kind,  not  even  in 
the  frontier  regions  of  the  Congo  State  where  they 
possess  large  Ankole  cattle  with  long  horns.  I  heard 
of  no  serious  sickness  at  all.  When  I  brought  down 
the  Ankole  cattle  with  long  horns  to  the  coast  regions 
on  the  Victoria  Nyanza  they  all  began  to  sicken  and 
die,  and  we  remarked  amongst  ourselves  how  like  it 
was  to  the  tsetse  disease,  and  concuri-ently  Sir  Frederick 
Jackson  showed  me  specimens  of  tsetse  which  he  had 
just  captm-ed.  and  which  naturally  in  those  days  we 
took  to  be  niorsitans. 

3056.  When  was  that  ?— In  1900. 

3057.  Was  that  prior  to  the  outbreak  of  the 
epidemic  amongst  men  ? — Yes,  quite  a  year  before,  and 
that  was  a  little  farther  to  the  west. 

3058.  All  that  time,  if  there  was  sleeping  sickness, 
it  had  not  assumed  epidemic  form  in  Uganda  ? — No. 
Just  one  or  two  isolated  cases  occurred  12  months 
afterwards,  and  the  bad  epidemic  began  in  1902. 

3059.  After  that  you  went  away  and  were  not  there 
at  the  time  of  the  outbreak  ? — I  was  visiting  Busoga 
near  the  close  of  my  stay  in  .the  Protectorate  in  the 
springy  of  1901  and  visiting  the  island  of  Buvuma. 
When  the  first  cases  of  this  mysterious  malady  were 
noticed  by  the  natives.  I  took  a  photograph  which  I 
thought  very  typical  of  natives  in  the  lianana  groves 
of  Buvuma,  and  I  noticed  how  very  sluggish  the  people 
in  the  foreground  were.  As  most  of  the  people  were 
rather  wild  at  that  time,  I  asked  why  they  had  been  so 
obliging  as  to  pose  without  taking  notice  of  me.  I 
was  told  that  they  were  suffering  from  a  disease  which 
Vrt'ought  on  great  sleepiness. 

3060.  Speaking  generally,  when  you  heard  of  the 
outln-eak  later  on  in  Uganda,  to  what  source,  if  any, 
did  you  attriliute  it  r  I  mean  the  outbreak  among  men. 
You  have  said  that  it  was  there  among  cattle  before. 
— I  suppose  that  I  was  influenced  by  the  mos(iuito  theory 
which  was  well  established  by  them,  and  possibly 
thought  that  it  was  due  to  infection  from  a  germ- 
cai-)-ying  insect.  There  were  several  theories  at  the 
time,  and  I  may  have  dallied  with  this,  that  and  the 
other,  but  niy  own  leaning,  I  think  even  then,  was 
towards  infection  by  means  of  some  arthropod. 

3061.  If  the  germ-carrying  insect  h&,d  been  there 
all  the  time,  how  did  you  account  for  the  sudden  out- 
break in  epidemic  form  in  Uganda  ? — I  accounted  for 
it  at  that  time,  I  suppose,  by  realising  that  the  disease 
e.Kisted  in  the  border  regions  of  the  Congo  State,  and 
that  the  trafSc  we  had  newly  opened  up  between 
that  region  and  the  Uganda  Pi-otectorate  by  means 
of  roads  had  brought  in  human  beings  infected  with 
sleeping-sickness  and  that  some  agency  had  been 
intei'posed. 
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3062.  That  is  what  I  was  coming  to. — If  I  may 
interrupt  to  answer  yonr  previous  question,  I  now 
j-ecoUect  our  first  theory  was  that  the  infection  was 
carried  through  the  saliva  by  some  of  the  men  who  were 
recruited  as  soldiers,  putting  their  fingers  into  the  same 
pot  of  rice  or  other  food  with  the  natives  of  Busoga. 
We  thought  that  by  putting  their  fingers  to  the  mouth 
and  then  into  the  pot,  the  infection  was  conveyed  in  that 
way.  We  connected  it  with  the  people  of  the  Congo 
State  ;i,t  once. 

3063.  To  put  it  shortly,  you  thought  that  the 
-epidemic,  however  it  might  be  distributed  afterwards, 

was  originally  brought  in  by  man  and  not  by  game  or 
cattle  ? — Tes,  that  is  what  we  thought. 

3064.  From  what  you  have  read  and  learnt  from 
personal  experience,  do  you  connect  the  disease  closely 
or  not  at  all  with  the  presence  of  wild  game,  which  we 
are  told  are  a  possilile  or  perhaps  probable  reservoirs 
of  the  trypanosome  that  carries  the  disease  ? — I  do  not 
think  myself  that  I  see  much  connection  between  the 
abundance  of  certain  species  of  big  mammals  and  the 
spread  of  the  disease,  but  I  would  not  like  to  be 
dogmatic.  I  sometimes,  in  thinking  the  matter  over 
in  my  own  mind,  ask  myself  why,  for  example,  in 
Somaliland,  where  iintil  quite  recently  big  game 
swarmed,  and  again  in  many  parts  of  the  Sudan, 
whei-e  they  have  swarmed  and  swarm  still,  thei^e  is  no 
sleeping  sickness  that  we  know  of.  I  remember 
vividly  in  connection  with  malarial  infection,  that  Sir 
Alfred  Sharpe  and  myself  laid  great  stress  on  this 
point.  We  both  knew  by  exjjerience  the  very  dis- 
agreeable country  between  the  west  bank  of  the  Lower 
Shire  and  the  Portuguese  region  of  the  Zambesi. 
If  you  went  overland  from  Blantyre  in  the  Shire 
highlands  to  Tete  on  the  Zambesi  you  would  cross  a 
strip  of  country  particularly  disagreeable  to  the 
traveller.  There  was  scarcely  any  population,  and  no 
big  game ;  there  was  nothing  to  shoot  by  the  way,  so 
that  your  porters  ran  the  risk  of  being  very  hungry  if 
they  did  not  can-y  loads  of  provisions.  The  region 
was  infested  with  tsetse-fly  to  such  an  extent  that 
when  we  tried  to  establish  native  settlements  there  in 
connection  with  the  Cape  to  Cairo  telegraph  line, 
even  the  very  dogs  seemed  to  be  poisoned  by  tsetse, 
and  goats  could  not  subsist  there.  The  tsetse  forced 
their  attention  upon  you  because  they  were  in  siich 
quantities  that  they  perpetually  attacked  you  and  tried 
to  bite  you. 

3065.  Was  it  morsitans  or  palpalis  ? — Probably 
morsitans,  but  the  region  was  remarkable  for  being 
swept  entirely  free  of  hig  game. 

3066.  Is  the  tsetse-fly  entirely  dependent  on  blood 
for  its  sustenance,  speaking  of  blood  generally  ? — I 
would  not  place  much  reliance  on  my  investigations 
in  that  direction,  but  I  shoiild  think,  speaking  in  a 
general  way,  that  it  was  mainly  a  blood-sucker  if  not 
almost  entirely  a  blood-sucker. 

3067.  Does  the  fly  show  a  preference  for  warm 
mammalian  blood  to  either  reptilian  or  avian  blood  ? — 
I  have  hardly  an  opinion  to  offer.  I  do  not  think  I 
could  say.  It  cei-tainly  buzzes  a  good  deal  about  the 
places  where  the  crocodiles  ai-e  basking  in  the  sun,  I 
have  noticed  that. 

3068.  The  morsitans? — The  morsitans.  On  the 
banks  of  the  Shii  e  where  the  crocodiles  swarmed  we 
have  found  the  tsetse  in  great  abundance. 

3069.  You  think  that  that  was  morsitans  and  not 
palpalis  ? — I  could  not  say.  I  only  know  it  was  a 
tsetse. 

3070.  Leaving  that  for  a  moment,  it  has  been 
suggested  to  us  that  it  might  be  useful,  in  order  to 
obtain  further  knowledge,  to  make  an  experiment  by 
enclosing  an  area  and  driving  the  game  out.  if 
possible,  or  destroying  it.  I  will  not  go  into  detail 
about  that  at  present,  hwt  is  it  in  your  opinion  a 
practical  thing  to  get  game  out  of  an  area  and  keep  it 
out  of  that  area  permanently  ? — I  should  think  it  was 
quite  practicable  within  an  area  of  not  very  large  size 
to  get  rid  of  it  and  keep  it  out. 

3071.  Would  it  not  be  the  tendency  of  game  driven 
out  or  other  game  to  try  to  come  into  an  area  suitable  to 
it  ?  Where  there  was  the  less  game  there  would  be  the 
more  food  and  the  tendency  would  be  to  retau-n,  would 


it  not  ? — I  have  not  noticed  that  tendency  in  the  many 
parts  of  south  and  central  Africa  with  which  I  am 
personally  familiar.  Take  the  region  of  the  Shire, 
between  Tete  and  Blantyre  ;  it  was  so  far  back,  accord- 
ing to  the  native  stories,  that  the  game  disappeared 
from  the  region,  that  nobody  could  approximately  fix 
the  date  ;  and  because  this  district  was  clear  of  human 
beings  there  was  no  obstacle  to  the  game  returning  and 
there  was  nothing  to  frighten  it  away,  yet  it  never 
returned.  It  nuist  have  been  there  because  we  found 
skulls  of  biiffaloes  and  other  beasts  so  often. 

3072.  One  question  about  the  fly.  Have  you 
noticed  that  where  ground  is  cleared  of  bush  and 
shade  the  fly  disappears  ?— Tes.  In  my  experience 
that  has  been  the  one  sure  way  of  getting  rid  of 
tsetse-fly.  I  do  not  say  that  no  fly  has  ever  come  back, 
but  it  has  been  the  most  practical  way  of  getting  rid 
of  tsetse-fly  to  clear  the  low-growing  hush. 

3073.  Do  you  consider  that  the  cost  of  clearing 
would  be  very  large  ? — It  might  be  in  some  instances, 
but  if  I  may  speak  openly  and  rather  jump  a  question 
I  should  say  that  in  no  direction  could  money  be 
applied  with  more  practical  benefit.  In  my  opinion  it 
would  be  a  far  greater  step  towards  the  extirpation  of 
the  tsetse-fly  to  clear  regions  of  undergrowth  and 
anything  but  short  grass,  and  introduce,  say,  the  dhtib 
grass  of  Ceylon  to  take  its  place.  It  would  be  far 
better  to  do  that  than  to  spend  money  on  destroying 
the  wild  game,  which  of  itself  has  the  tendency  to  go 
away  from  the  proximity  of  human  interference  with 
natui'e. 

3074.  The  labour  would  be  cheap,  would  it  not  ? — 
I  think  so. 

3075.  I  think  I  am  right  in  saying  that  the  natives 
themselves  clear  an  area  around  every  village  ? — Yes. 

3076.  Would  it  be  very  costly  to  dovible  or  treble  the 
area  of  cleared  ground  round  every  village  ? — I  should 
not  think  so.  If  you  interested  the  native  chiefs  and 
told  them  the  reason,  a  lot  of  the  labour  would 
probably  be  voluntary,  because  they  begin  to  appreciate 
the  importance  of  the  question. 

3077.  In  parts  of  the  country  suitable  for  growing 
crops  or  suitable  for  raising  cattle,  could  you  not 
increase  the  area  of  the  cultivable  ground  without 
danger,  and  possibly  be  able  to  keep  a  small  amount 
of  stock  with  great  benefit  within  the  area  ?  Is  that 
possible  ? — I  think  so,  fi-om  my  owii  experience. 
When  I  first  an-ived  in  Nyasaland  I  noticed  at  Chiromo, 
for  example,  at  the  mouth  of  the  Ruo  river,  that  it  was 
almost  impossible  to  land  a  horse  or  an  ox.  As  long  as 
you  carried  the  beasts  on  boats  in  the  river,  the  tsetse 
seldom  if  ever  attacked  them  on  board ;  they  had  a 
gi'eat  aversion  to  exposure  in  the  air  over  the  water  ; 
but  when  landed  the  cattle  were  at  once  attacked,  and 
soon  afterwards  sickened.  When  I  arrived  in  1891  to 
commence  administration,  we  cleared  a  considerable  area 
to  get  i-id  of  the  mosquitoes,  which  were  an  extraordinary 
pest  at  Chiromo  and  many  other  parts.  We  did  not 
think  so  much  about  the  tsetse.  A  year  or  two  afterwards 
it  was  pronounced  quite  safe  to  land  cattle  and  horses 
at  Chiromo,  and  when  they  were  kept  within  a  cleared 
area  they  were  seldom  if  ever  attacked  by  tsetse. 
When  I  first  reached  Zomba,  in  1891,  the  few  planters 
and  missionaries  there  said  it  was  impossible  to 
introduce  cattle  because  of  tsetse-fly.  We  cleared 
industrioiisly  for  several  reasons,  one  being  that  the 
bush  concealed  the  attacks  of  Yao  slave  traders,  who 
virtually  beseiged  us  several  times  at  Zomba.  Also  I 
associated  the  bush  in  those  days  with  the  presence  of 
mosquitoes.  We  got  rid  of  the  mosquitoes,  and  inci- 
dentally aj^parently  of  the  tsetse-fly,  and  I  believe 
that  cattle  have  been  capable  of  l)eing  kept  at  Zomba 
from  that  day  onwards. 

3078.  Can  you  make  any  suggestions,  ajoart  from 
further  inquiry,  as  to  any  metliod  l^y  which  the 
fly  could  be  reduced  in  numbers — by  the  introduction 
of  enemies,  or  in  any  other  way  ?  Are  you  sufficiently 
an  entomologist  to  do  that  ? — I  think  that  the  first  way 
to  do  it  is  by  clearing  bush  in  all  directions.  As  I  have 
said  the  fly  detests  the  wind,  and  I  would  give  it  no 
harbourage  or  shelter;  the  second  and  almost  equally 
important  thing  is  the  j^reservation  of  insect-eating 
l)irds. 
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3079.  Apart  from  insect-eating  birds  already  there, 
can  you  suggest  the  introduction  of  any  bird  likely 
to  survive  its  enemies  ?  We  are  told  that  the  pupsB 
of  morsitans  are  placed  in  rather  inaccessible  places 
for  birds  that  run  on  the  ground.  Do  you  think  that 
there  is  any  bird  that  could  usefully  be  introduced  that 
would  be  of  assistance  for  that  purpose  ? — I  think  there 
is  no  bird  so  useful  for  the  purpose  of  sci-atching  out 
and  eating  the  tsetse  larvte  as  the  Guinea  fowl,  whicli 
is  indigenous. 

3080.  Take  Nyasaland  and  Rhodesia,  for  instance? 
— There  were  a  quantity  of  Guinea  fowl  there,  l:)ut 
Guinea  fowl  are  so  toothsome  that  they  are  kirie<l  in 
vei-y  large  numbers  by  the  settlers.  I  would  venture 
to  direct  the  attention  of  the  Committee  to  some 
reports  issiied  by  the  French  Administration  of  West 
Africa  about  two  or  thi-ee  years  ago,  in  which  an  official 
called  attention  to  the  increase  of  germ  diseases  which 
had  occurred  since  Guinea  fowl  had  been  virtually  shot 
out  round  the  French  settlements.  He  strongly 
advocated  in  his  report  the  preservation  of  Guinea 
fowl — even  the  forbidding  for  a  time  the  killing  of  any 
of  these  birds  on  any  pretext  whatever.  He  was  a 
scientific  observer  apparently,  and  he  pointed  out  in 
detail  the  way  in  which  they  were  particularly  \rseful  in 
scratching  uj)  and  eating  the  larvas  of  the  tsetse.  He 
refers  specially  to  the  tsetse  and  cei'tain  beetles  which 
damage  crops. 

3081.  Are  you  sufficiently  acquainted  with  the 
siibject  to  know  whether  there  would  be  the  better 
chance  of  its  being  effective  with  regard  to  the 
morsitans  the  palpalis  ? — No.  I  mean  I  could  not 
answer  that.  The  third  method  I  should  suggest  is 
that  which  has  apparently  been  very  successful  in  the 
Island  of  Principe,  that  is  employing,  say,  negroes  to 
don  sackcloth  smearecl  with  birdlime  for  the  double 
purpose  of  protecting  their  bodies  and  catching  the  fly. 
They  go  about,  and  then  the  tsetse-fly  settles  on  them 
and  is  caught.  In  one  year  they  caught  something  like 
51,000  tsetse-flies  in  the  Island  of  Principe.  That  was 
Glossina  palpalis. 

3082.  (Sir  William  Leishman.)  Is  there  within  your 
recollection  any  instance  in  which  the  movement  of 
big  game  has  been  followed  by  a  corresponding  move- 
ment of  the  fly  ? — No,  I  cannot  say  that  that  has  ever 
come  within  my  experience.  I  have  never  been  in  a 
region  of  Africa  where  the  big  game  became  more 
abundant  than  previously,  and  where,  therefore,  there 
was  the  possibility  of  bringing  fly  with  it.  I  have 
always  been  in  regions  wliere  big  game  was  lessening 
in  numbers. 

3083.  You  must,  in  your  experience,  have  frequently 
re-visited  a  district  or  covmtry  which  you  had  shot 
over  the  year  befoi'e.  Have  you,  in  your  recollection 
any  facts  with  regard  to  the  number  of  tsetse-flies 
in  such  districts  revisited,  compared  with  the  number 
on  your  first  visit  ? — As  regards  Noi-th  Nyasa,  which 
in  1889  swarmed  with  Ijuifalo  to  a  really  remark- 
able degree  (1  have  seen  herds  of  300  to  400,  at  a  guess, 
at  a  time),  that  district  was  considered  bad  with  tsetse- 
fly.  I  came  back  to  that  region  several  times  after- 
wards, and  as  late  as  the  beginning  of  1896,  when  the 
fly  was  supiDosed  to  have  much  lessened  in  numbers. 
Accordmg  to  the  African  Lakes  Company  there  were 
numerovis  cattle  maintained  for  draught  and  dairy 
purposes  where  they  could  not  previously  keep  them. 
But  the  remarkable  thing  about  North  Nyasa  was  in 
those  days  of  the  '80's  and  '90"s,  the  co-existence  of 
tsetse-fly, buffalo, and  herdsof  splendid  humped  domestic 
cattle  (the  humped  or  zebra  breed  stands  the  fly  and 
tick  better  than  the  straight-backed  Egyjptian  ox). 
But  these  cattle  were  never  allowed  to  stray  beyond 
the  banana  groves,  as  their  native  owners  asserted 
that  the  tsetse  (morsitaus)  did  not  enter  the  banana 
plantations. 

3084.  Did  you  yourself  notice  a  reduction  in  the 
numbers  ? — I  cannot  say  that  I  did.  I  cannot  say  that 
I  ever  noticed  it  one  way  or  the  other,  either  as  existing 
or  being  diminished.  The  buffalo  took  very  little 
notice  of  human  beings  at  that  time.  I  wandered 
about  amongst  them  for  the  interest  of  the  thing,  but 
I  never  noticed  the  fly  and  I  was  never  bitten  by  it  in 
that  district 


3085.  Do  you  think  tsetse-flies  bite  at  night  ? — I 
cannot  say  from  personal  experience,  but  I  have  seen 
it  so  stated  by  travellers  whom  I  shoiUd  credit. 

3086.  You  yourself  have  not  been  l^itten  by  them 
in  the  night  P—  No,  only  in  the  daytime. 

3087.  It  has  been  suggested  to  us  that  the  difficulty 
of  driving  game  out  of  an  experimental  area  might  be 
that  we  could  not  get  rid  of  the  bush-pig.  What  do 
you  say  about  that? — The  bnsh-pig  is  certainly  very 
persistent.  It  is  a  principally  nocturnal  beast  and  cer- 
tainly seems  to  persist  where  most  of  the  liigger 
beasts  are  driven  away. 

3088.  Would'  the  same  apply  to  wart-iio.j:  ?-~lt 
would  apply  less  to  the  wart-hog,  whicli  is,  i  should 
say,  more  diurnal  in  its  habits. 

3089.  And  the  duiker?— I  should  think  the  duiker 
would  persist  long  after ;  in  fact  we  know  by  a.ctual 
experience  that  it  has  remained  long  after  the  big 
game  disappeared.  May  I  interiDolate  a  remark  about 
it :  one  of  the  countries  I  have  been  interested  in 
most  of  recent  years  is  Liberia.  I  went  out  twice 
to  assist  the  Liberian  Government  in  its  frontier 
negotiations,  and  I  went  a  considerable  distance  into 
the  interior  for  that  purpose.  I  passed  through  the 
edge  of  the  Gora  Forest,  a  very  interesting  region.  1 
have  subsequently  rather  promoted  the  exjjloration  oH 
it,  and  therefore  have  read  many  reports  which  have 
not  been  made  pul^lic  witli  regard  to  it.  According  to 
native  tradition,  the  forest,  which  to  the  zoologist  is 
remarkable  for  the  number  of  duikers,  several  sisecies 
of  which  it  contains,  was  depopulated  a  long  while  ago, 
some  say  about  10()  years,  by  a  teirible  epidemic  of 
sleeping  sickness,  the  remains  of  which  are  distinctly 
alluded  to  by  the  British  and  German  missionaries  of 
the  'forties  of  the  last  century.  The  sleejsing  sickness 
still  lingers  on  the  borders  of  the  Gora  Forest,  and  I 
have  actually  known  negroes  who  have  perished  from 
it  quite  recently.  That  district,  and  other  parts 
of  Liberia,  although  the  big  game,  with  the  excep- 
tion of  the  elephant  and  a  very  few  tragelaphs,  is 
almost  exterminated,  nevertheless  are  celebrated  for 
the  number  and  variety  of  its  duiker  antelopes.  They 
seem  to  have  persisted  where,  owing  to  the  possession 
of  guns,  the  natives  have  done  much  to  exterminate 
other  l)ig  game. 

3090.  Are  you  familiar  with  the  country  where 
Sir  David  Bruce  has  Ijeen  working  recently  in  Nyasa- 
land ? — I  have  only  been  through  south-west  Nyasa- 
land on  two  occasions,  I  think,  passing  rapidly  through. 
I  have  never  resided  there  as  I  have  in  other  pai'ts 
of  Nyasaland. 

3091.  You  could  not  advise  us  then  as  to  whether 
that  would  be  a  suitable  place  for  the  suggested  experi- 
ment of  enclosing  an  area  ? — I  should  say  that  it  would 
be  the  most  suitalde  part  of  Nyasaland,  Ijecause  you 
would  interfere  least  there  with  such  industries  as 
might  object  to  areas  being  enclosed,  cotton  planting 
and  so  forth,  and  I  think  you  would  interfere  least  with 
the  natives.  It  is  not  so  thickly  populated  as  some 
other  parts,  or  I  think  it  is  not. 

3092.  Do  you  think  it  would  he  practicable  to 
attempt  to  keep  big  game  out  by  a  fence  ? — Yes, 
I  should  think  it  would. 

3093.  What  class  of  fence  do  you  think  it  would  be 
best  to  construct  if  we  had  to  fence  in  an  area  of,  say. 
10  miles  by  10  miles  ? — I  should  think  you  could  not 
do  better  than  get  the  natives  to  make  the  sort  of  fence 
that  they  used  to  make  for  hunting  purposes,  a  type 
of  fence  that  was  very  common  in  Nyasaland  in  my 
day.  It  is  chiefly  done  by  cutting  down  trees  to 
a  certain  height  and  bending  the  branches  down 
and  weaving  other  branches  in.  What  used  tci  strike 
me  in  those  days  was  the  dread  that  most  wild  animals 
had  of  anything  in  the  form  of  a  fence,  so  that  even 
aai  elephant  who  could  crash  through  it  without  the 
least  trouble  would  skirt  it  rather  than  attempt  to  get 
through.  To  the  very  suspicious  big  game  of  Africa 
anything  out  of  the  normal  in  the  bending  down 
of  a  branch  suggests  a  trap.  They  become  so  suspicious 
about  traps  and  pitfalls  that  even  a  fence  that  any 
detei-mined  man  could  push  through  would  be  enough 
to  keep  out  big  game. 
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3094.  That  would  not  be  a  very  expensive  pro- 
ceeding, I  suppose  ? — No,  it  would  not  be  a  very 
expensive  proceeding.  Central  Angoniland  is  rather 
well  timbered  with  not  very  tall  trees.    It  is  a  country 

•  of  considerable  vegetation. 

3095.  Is  it  a  fairly  dense  forest  coimtry  ? — No, 
except  in  the  hollows  of  the  stream  valleys,  and  so  on. 
There  is  not  much  dense  forest  there  from  my 
recollection. 

3096.  But  would  not  a  dense  forest  be  necessary 
for  the  fence  ? — No.  A  great  deal  of  that  part  of 
Africa  is  thinly  wooded,  but  the  trees  are  not  so  far 
from  each  other,  hut  that  it  is  possible  io  make  a  fence 
from  local  materials. 

3097.  (Sir  Mnchenzie  Cli<ihne>-s.)  Do  you  happen  to 
know  the  Domira  Road,  which  Sir  David  Bruce 
siTggested  was  a  good  place  for  an  experiment  ? — No, 
I  do  not  think  I  do.  I  know  that  there  is  a  jjlace  or 
region  called  Domira  from  which  a  steamer  was  named, 
but  that  is  about  all. 

3098.  You   cannot    tell    us   the   nature   of  the 
country  ? — Is  it  near  the  Bua  River  ? 

3099.  From  the  middle  of  the  lake  shore  to  the 
Northern  Rhodesia  frontier  it  is  four  treks  ? — That  is 
m  the  direction  of  the  Bua.  I  have  been  up  into  that 
country. 

3100.  Is  that  coiuitry  very  suitable  for  the  experi- 
ment?— Tes.  I  should  think  very  suitable. 

3101.  From  your  own  observations  and  from  what 
you  have  heard  and  read,  where  do  you  regard  sleeping 
sickness  as  having  originated  ? — It  seems  first  of  all 
to  be  mentioned  by  Arab  wi-iters  as  a  disease  of 
Senegambia,  and  a  celebrated  Mandingo  king  is 
supposed  to  have  died  from  it.  It  is  first  mentioned 
with  something  like  credibility  by  French  writers  in 
connection  with  Senegambia  nearly  a  himdred  years 
ago. 

3102.  That  is  on  the  West  Coast  ?— That  is  on  the 
West  Coast. 

3103.  Do  you  regard  it  as  having  spread  eastwards 
from  the  West  Coast  by  human  intercoiirse  ? — Yes. 
Missionaries  say  that  the  tribes  of  Central  Congo  have 
traditions  to  the  effect  that  this  disease  has  occurred 
in  cycles,  and  they  trace  it  back  several  hundred  years' 
in  its  appearance  on  the  Congo.  If  there  is  any 
reliability  to  be  placed  on  these  very  vague  Arab 
references,  it  would  seem  to  show  that  it  existed  at 
any  rate  in  the  12th  century.  The  Mandingo  king 
died  in  the  12th  century. 

3104.  It  is  supposed  that  it  runs  in  cycles  and 
sweeps  over  the  population,  and  then  it  is  supposed 
that  the  people  who  are  left  are  more  or  less  immune 
and  that  then  a  susceptible  generation  again  arises  ?— 
I  cannot  express  an  opmion  on  that,  but  in  Liberia 
there  was  traditionally  a  ten-ible  epidemic  of  sleeping 
sickness  a  hundred  years  ago,  which  absolutely  killed 
oi-.t  the  indigenous  population  in  much  of  Western 
Liberia.  Since  then  it  has  never  been  a  serious  disease 
in  Liberia,  but  from  that  time  apparently  every  year  a 
few  cases  occur.  You  do  not  hear  of  it  east  of  Cape 
Palmas,  east  of  the  frontier  of  Liberia.  You  do  not 
hear  of  it  on  the  Ivory  Coast  and  still  less  do  you  hear 
of  it  on  the  Gold  Coast. 

3105.  The  mortality  statistics  of  Liljeria  are  not 
reliable,  are  they  ? — No,  they  are  most  unreliable, 

3106.  With  regard  to  the  Gora  Forest,  is  that  a 
palpalis  or  morsitans  country? — I  should  saj palpalis. 

3107.  As  regards  clearing  round  villages,  I  suppose 
that  that  depends  very  much  on  the  character  of  the 
vegetation  round.  For  instance,  you  may  find  a 
village  close  to  the  thick  jiingle  ? — Yes. 

3108.  Then  they  only  clear  a  piece  just  in  front  of 
the  village  ? — Quite  so.  Many  of  the  villages  in  the 
most  backward  parts  of  Africa  (and  it  is  in  the  most 
backward  parts  that  the  fly  on  the  whole  seems  to  be 
the  most  abundant)  prefer  to  hide  away  their  villages 
in  the  bush  or  in  the  forest,  and  before  the  Pax 
Britannica  they  had  not  welcomed  the  idea  of  clearing 
away  the  forest  or  bush,  because  it  gave  such  scope  to 
their  enemies. 

3109.  It  is  almost  impossible  to  clear  thick  jungle, 
is  it  not,  on  account  of  the  expense  ? — It  is  grievously 


expensive  in  forested  West  Africa  and  in  many  parts 
of  the  Congo. 

3110.  You  would  not  find  morsitans  there,  would 
you  ? — No  ;  it  would  be  more  palpalis  or  a  variety  of 
palpalis. 

3111.  I  gather  that  you  do  not  yourself  very 
strongly  connect  the  presence  of  big  game  with  the 
spread  of  sleeping  sickness  to  man  F — No,  from  siich 
an  amount  of  experience  as  I  have  had  I  do  not.  I 
would  not  hesitate  to  condemn  the  big  game  if  I  was 
sure  in  my  own  mind  that  there  was  no  other  host  of 
the  trypanosome,  but  I  have  no  reason  to  think  that 
the  large  mammals  are  more  the  hosts  of  the  trypano- 
somes  than  the  smaller. 

3112.  For  instance,  where  sleeping  sickness  has 
Ijeen  introduced  as  it  was  in  Uganda,  do  you  think  it 
possible  that  man  coming  from  some  infected  neigh- 
bourliood  was  the  original  carrier  of  the  disease,  and 
that  through  infected  persons  Ijeing  Ijitten  by  tsetse- 
flies  the  animals  have  now  become  infected  with  the 
trypanosome  and  carry  a  breed  of  trypanosome  danger- 
ous to  man  ? — I  should  be  disposed  to  think  so,  and  I 
should  like  to  give  an  instance  :  when  I  first  knew  the 
Sesse  Archipelago  in  the  Victoria  Nyanza  it  was  a  veiy 
well  populated  region,  all  except  the  smallest  of  the 
islands,  and  those  had  been  peopled  to  a  very  large  extent 
by  the  water-loving  tragelaph,  the  so-called  situtunga. 
These  situtunga  were  not  much  interfered  with  by  the 
natives,  because  they  were  a  totem  or  something  of  the 
kind.  At  any  rate  this  very  creature  which  is  now 
thought  to  be  one  of  the  worst  with  regard  to  the  try- 
panosome existed  in  very  large  numbers  almost  within 
sight  of  the  abundant  population  of  the  Sesse  Islands. 
In  1896,  or  some  such  year,  there  came  along  two 
British  ofiicers  with  a  native  following  in  a  steam  launch 
or  a  dhow,  and  they  set  to  work  and  had  a  battue  of 
these  tragelaphs  and  destroyed,  according  to  the  native 
story,  hundreds  of  them.  With  regard  to  my  own  testi- 
mony, all  I  can  say  is  that  I  visited  the  islands  and  saw 
quantities  of  skulls  and  skeletons  lying  in  all  directions. 
There  was  no  case  of  sleeping  sickness  in  those  days, 
but  in  1902  sleeping  sickness  was  introduced  into  the 
Sesse  Islands,  and  now,  I  believe,  there  is  practically  no 
human  inhabitant  in  the  Archipelago.  Those  who  did 
not  die  were  removed.  A  point  I  would  like  to  enforce 
is  that  although  the  tragelaph  has  since  been  declared 
to  be  one  of  the  chief  hosts  of  the  trypanosome  (I  think 
its  Uganda  name  is  nakong,  but  I  forget)  and  a  Glossina, 
possibly  palpalis  existed  in  1900  in  the  Sesse  Archi- 
pelago, yet  sleeping  sickness  was  unknown  and 
cattle  were  kept.  You  had  the  agent  in  the  Glossina 
which  I  have  seen  myseK  on  the  islands  and  you  had 
the  tragelaph,  and  you  had  a  large  human  population, 
but  not  a  case  of  sleeping  sickness  v/as  known. 

3113.  Do  you  know  the  islands  on  the  Victoria 
Nyanza  well  ?  Have  you  been  much  among  the 
islands  ? — Yes,  I  know  them  well  on  the  whole. 

3114.  Do  you  know  of  any  isolated  island  where 
you  find  situtunga  and  fly  which  could  be  cleared  as 
an  experiment  ? — If  there  are  any  situtunga  left  you 
would  find  them  on  one  of  the  smaller  Sesse  Islands. 

3115.  Are  those  islands  pretty  well  isolated  ? — 
Yes.  they  are  remarkably  isolated. 

3116.  Would  it  be  rather  farther  from  one  island 
to  another  than  situtunga  could  swim  ? — Yes,  I  shoiild 
think  you  would  find  islands  almost  beyond  their 
swimming  powers. 

3117.  Would  it  be  feasible  to  drive  out  or  exter- 
minate the  situtunga  on  one  of  those  islands  ?  Would 
it  be  a  difiicult  operation  ? — It  would  not  be  at  all 
difiicult  if  there  were  any  left,  but  I  vei'y  much  doubt 
whether  there  are  any  left,  because  I  am  afraid  that 
the  work  was  done  too  thoroughly  by  the  first  pioneers. 
There  might  be  some.  There  are  an  abundance  of 
situtunga  in  other  parts.  I  used  to  have  them  caught 
for  me  by  natives  to  keep  them  alive. 

3118.  For  experimental  purposes  we  want  an  area 
in  which  there  are  both  fly  and  situtunga  ? — Yes.  There 
is  just  the  jDOSsibility  that  you  might  find  them  still 
on  the  Sesse  Islands  as  they  were  there  once. 

3119.  Do  you  think  you  could  find  an  island  where 
a  fresh  situtunga  would  not  be  likely  to  swim  to  ? — 
I  would  not  be  very  positive  on  that  score.    You  must 
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either  suppose  that  there  have  beeu  very  recent 
changes  in  the  level  of  the  lake,  and  that  the  Sesse 
Islands  vi'ere  once  knit  up  more  with  the  mainland,  or 
you  must  credit  the  situtunga  Vv'ith  very  consideral.)le 
swimming  powers.  Some  of  those  outlying  islands 
are  so  far  removed  from  the  central  group  that  the 
natives  do  not  like  to  venture  so  far  in  canoes  on 
account  of  the  roughness  of  wind  and  wave.  The 
most  comfortal^le  journey  I  had  to  them  was  when 
I  went  on  the  German  steamer.  There  was  no  British 
vessel  large  enough  in  those  days.  Sir  Clement  Hill 
went  in  tliat  direction,  and  very  nearly  met  with 
disaster. 

312U.  (Dr.  Chalmers  Mitcliell.)  We  know,  Sir  Harry, 
that  you  have  added  very  greatly  to  the  knowledge  of 
the  geographical  distriliution  of  animals  in  Africa,  and 
that  you  have  always  taken  a  great  interest  in  tlieni. 
— I  have  taken  a  great  interest  in  them. 

ol'il.  Speaking  of  the  Island  nf  Princip.',  y.iu  liavc 
T.een  there  ? — Yes.  in  1883. 

3122.  Would  you  tell  me  about  how  big  it  is  ? — 
Rouglily  speaking,  it  is  considerably  under  100  square 
miles. 

3123.  Roughly,  al)out  the  size  of  the  Isle  of  Wight  ? 
— It  is  smaller,  if  I  remember  rightly.  It  is  about 
78  square  miles,  or  not  much  more. 

3124.  Where  is  it  situated  ? — It  is  situated  between 
Fernando  Po  and  San  Thome. 

3125.  Is  it  rather  isolated.'' — Yes,  it  is  rather 
isi)lated. 

3126.  Could  you  tell  me  what  indigenous  mammals 
there  are  there  ? — I  should  be  inclined  to  say  none 
except  bats. 

3127.  I  know  that  Dr.  Rnssel  Wallace  saj's  none, 
but  since  then  Mr.  Thomas  has  found  some  bats,  and 
one  or  two  small  things.  Anyhow,  am  I  right  in 
supposing  that  there  is  nothing  that  you  would  call 
big  game  there  ? — Al^solutely  nothing. 

3128.  No  giraffe.'' — N"o,  but  there  are  some  feral 
pigs,  wild  pigs,  which  have  descended  from  pigs  intro- 
duced by  the  Portuguese,  and  I  was  told  at  the  time 
of  my  visit  that  there  were  some  feral  cattle. 

3129.  Domestic  cattle  which  had  Ijeen  introduced  ? 
—Yes. 

3130.  No  antelope  ?— No. 

3131.  No  buffalo?— No. 

3132.  No  elephant  ?— No. 

3133.  None  of  the  things  we  usually  know  as  v/ild 
game  ? — No.  The  island  was  thoroughly  investigated  by 
Fi-ank  Newton,  whom  I  knew  personally,  a  Portuguese 
naturalist  with  an  English  name.  I  once  travelled 
with  him  in  West  A-frica.  The  gist  of  his  report  to 
the  Portuguese  Government  I  think  was  that  there 
were  no  indigenous  mammals  in  Principe  except  bats. 

3134.  Would  there  in  your  opinion  be  as  complete 
an  absence  of  wild  mammals  as  we  should  be  likely  to 
get  in  an  experiment  ? — I  think  so,  unless  you  chose 
the  little  island  of  Annabon,  which  is  still  further  away 
from  the  coast. 

3135.  If  we  took  a  bit  of  land  now  occupied  by 
animals,  do  you  think  that  we  could  drive  out  the  big- 
game  as  completely  as  they  are  absent  in  Principe  ? — 
No.  most  certainly  not. 

3136.  Would  you  tell  the  Committee  whether  you 
know  anything  about  the  history  of  sleeping  sickness 
in  this  experiment  which  has  been  made  for  us  by 
nature  ?  Is  there  any  sleeping  sickness  in  the  island 
of  Principe  ?  —  It  was  introduced  into  Principe 
(according  to  v/hat  I  heard  in  1883),  about  the  middle 
of  the  19th  century,  and  was  attributed  to  an  infection 
arising  from  workers  from  Angola. 

3137.  Do  you  happen  to  know  which  sleeping  sick- 
ness it  is,  or  rather,  which  fly  it  is  ? — The  Portuguese 
now  say  it  is  imlpalis.  I  myself  at  the  time  knew 
nothing  about  the  fly  and  never  thought  about  it. 

3138.  Do  you  tell  us  that  it  is  now  pretty  well 
identified  as  palpalis  ? — Yes.  The  story  of  the  Portu- 
guese, which  is  set  forth  very  circumstantially,  is  that 
there  was  no  siicli  thing  as  tsetse-fly,  locally  called  the 
Gaboon  fly,  on  Principe  till  about  the  early  years  of 
the  19th  century,  say  1823.  When  the  Portuguese 
introduced  domestic  cattle  from  the  Gaboon  to 
Principe  they  did  it  with  the  deliberate  purj^ose  of 

0  l!tl8u 


making  Principe  a  great  place  of  call  for  provisioning 
shijjs.  They  noticed  that  the  keeping  of  cattle  on 
the  mainland  opposite  was  precarious  owing  to  the 
attacks  of  a  poisonous  fly  generally  called  the  Galjoon 
fly.  With  these  cattle  they  seemed  to  have  introduced 
the  Gaboon  fly  or  tsetse-fly.  Some  years  wont  l)y  and 
then  they  brought  labourers,  virtually  slaves,  from 
Angola.  Then  there  was  an  attack  in  the  'seventies 
some  years  afterwards  of  a  terrible  sleeping  sickness 
disease,  attributed  to  infection  from  the  Angola  people, 
Init  how  it  was  conveyed  nobody  attempted  to  guess. 
For  that  and  other  reasons  the  island  became  almost 
derelict.  People  had  a  kind  of  horror  of  Principe,,  and 
v.'hen  I  hmded  there  I  was  v/arned  of  the  consequences 
that  might  occur.  I  found  scarcely  a  white  man  on 
tile  island  and  the  island  virtually  ruined.  Years  went' 
by  and  the  Portuguese  forgot  all  this  and  dec'ided  on 
doing  at  Princij^e  what  thej^  had  done  at  Siiu  Tlioiiii''. 
that  is.  to  make  it  prosperous  by  cocoa,  (luiriino.  ami 
coffee.  People  came  there  for  land  and  again  they 
introduced  laljourers  from  Angola  or  from  the  Congo 
in  later  years  and  once  again  sleeping  sickness  and  its 
ravages  were  such  that  they  attracted  the  attention  of 
the  whole  world.  Then  the  new  Government  of  Por- 
tugal sent  out  a  Commission  to  make  a  thorough 
inquiry  into  the  whole  l)usiness,  and  they  have  reported 
that  the  mortality  from  sleeping  sickness,  owing  to 
the  measures  that  had  been  taken,  has  diminislied 
50  per  cent. 

3139.  There  were  no  game  to  kill  off' ?— Alisohitely 
none.  The  island  had  only  a  few  types  of  l^ird,  the 
reason  being  that  the  grey  parrot  had  taken  possession 
of  the  island  and  had  developed  a  local  variety  of  very 
much  darker  colour,  with  an  almost  purple  instead  of 
a  red  tail,  and  it  was  so  savage  that  it  drove  away 
l)irds  of  prey,  and  the  few  Portuguese  there  said 
that  it  even  interfered  with  domestic  fowls.  That  is 
so  interesting  that  I  would  ask  you  to  look  at  the 
works  of  Newton,  amongst  others,  and  not  rely  on  my 
memory. 

314U.  I  may  take  it  from  you  that  here  is  a  case  of 
an  island  without  big  game  into  which  man  and  his 
domestic  animals  introduced  sleeping  sickness,  pro- 
Ijably  the  Congo  type,  and  probably  the  palpalis  tsetse- 
fly  ?— Yes. 

3141.  And,  notwithstanding  the  absence  of  big 
game,  the  sleeping  siclaiess  has  obtained  a  foothold 
there  and  has  become  an  enormous  plague  ? — Yes. 

3142.  [Mr.  Rotlischild.)  You  mentioned,  Sir  Harry, 
that  in  one  place  where  you  said  there  were  large 
numbers  of  tsetse-fly  and  practically  no  game,  there 
were  a  number  of  large  monkeys  ? — Did  I  say  so  this 
time  ? 

3143.  Yes. — That  was  with  regard  to  Lcjango — ■ 
chimpanzees  and  gorillas,  and  so  on. 

3144.  (Mr.  Buxton.)  You  said  apes  ? — Yes,  I 
specially  referre<l  to  anthropoid  apes,  but,  of  course, 
monkeys  also  are  singularly  abundant  in  Loango. 

3145.  (Mr.  Bothscli'lhl.)  Is  there  not  a  monkey 
in  Principe  which  was  introduced  and  has  .since 
spread  ? — I  know  that  one  was  introduced  into  San 
Thome,  but  I  have  never  heard  of  its  introduction 
into  Principe.  Newton's  writings  would  tell  you 
precisely.  I  have  seen  the  monkey  in  San  Thome 
which  was  introduced,  because  it  has  become  quite 
abundant.  I  think  it  is  one  of  the  white-nosed 
monkeys. 

3146.  One  witness  told  us  in  answer  to  a  question 
that  I  put,  tliat  hitherto  in  laboratory  ex^jeriments  it 
had  been  imi^ossible  to  inoculate  baboons  with  either 
the  cattle  nagana  or  the  human  sleeping  sickness. — 
Yes. 

3147.  In  yonr  experience  have  you  ever  seen  tsetse- 
flies  feeding  on  baboons  to  any  large  extent  ? — No,  I 
have  not. 

3148.  Mr.  Selous  mentioned  that  up  in  the  Bahr- 
el-Ghazal  he  found  that  at  a  certain  well,  when  the 
baboons  came  to  drink,  for  some  hours  afterwards  he 
could  not  let  cattle  or  donkeys  drink  because  of  the 
large  number  of  tsetse-fly  which  had  been  carried 
there  ? — I  am  afraid  that  I  have  no  evidence  to  give 
on  that  point.  I  have  never  in  any  way  associated 
baljoons  with  tsetse-fly.    I  think  rather  I  should  say 
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that  iu  the  parts  of  Africa  that  I  have  been  in  outside 
the  forest  where  there  were  baboons,  there  were  probably 
few  or  no  tsetse.    I  do  not  much  associate  tsetse  with 
I    elevated  or  rocky  regions. 

3149.  The  Chairman  asked  you  if  the  introduction 
of  any  insect -eating  bird  beyond  a  Guinea  fowl  would 
be  of  any  use.  Do  you  not  think  that  those  mound- 
builders  which  are  spread  all  through  the  East,  and 
which  do  a  much  greater  amount  of  scratching  than 
Guinea  fowls,  might  be  introduced  ? — It  would  be  an 
extremely  interesting  experiment  to  try,  I  think  ;  but 
I  think  the  most  pi-actical  thing  would  be,  by  explana- 
tion as  well  as  by  law-making,  to  interest  aU  the  white 
and  black  people  you  get  into  touch  with  in  Africa  in 
the  question,  and  to  ask  them  for  the  time  Ijeing  to 
spai'e  the  Guinea  fowl.  You  would  liave  no  difficulty 
about  the  natives  because  they  never  seem  to  kill  the 
Guinea  fowl.  I  would  beg  the  Eui-opeans  for  five 
years,  say,  not  to  kill  any  more  Guinea  fowl  in  order 
to  see  whether  they  would  not  increase  on  a  very  large 
scale  in  the  tsetse-infested  regions.  It  would  be  quite 
as  easy  and  less  expensive  than  introducing  mound- 
builders,  and  waiting  a  very  long  period  till  they  were 
acclimatised  and  increased  in  numbers.  I  have  tried 
myself  introducing  exotic  creatures  into  Africa  for 
six  years,  and  I  have  met  with  veiy  ill-success.  I 
brought  pea-fowl  from  India  to  Nyasaland,  but  they 
all  died  out.  I  have  introduced  Indian  buffalo,  and 
even  brought  pan-ots  (Indian  parroquets),  but  they 
have  all  died  out.  Seeing  how  many  species  of  Guinea 
fowl  there  are  and  how  rapidly  they  increase,  I  should 
say  that  it  would  be  better  to  give  one's  time  to  the 
Guinea  fowl  than  to  introduce  some  foreign  bird. 

3150.  {Dr.  Martin.)  I  have  been  told  by  some 
Portuguese  authorities  that  there  are  no  wild  pigs 
in  San  Thome.  Do  you  know  whether  that  is 
true  ? — I  do  not  think  there  is  such  a  thing  as  wild 
pig  in  San  Thome.  There  is  pi-actically  no  mammal 
imless  they  have  a  rat,  which  is  indigenous. 

3151.  In  Principe  there  are  plenty  of  wUd  pigs? — 
Yes,  feral  pigs. 

3152.  They  run  wild  upon  the  hills  ? — Yes. 

3153.  I  am  told  that  that  is  not  the  case  in  San 
Thome. — I  could  not  say  myself.  I  have  never  heard 
aboiit  their  existing  in  San  Thome,  but  I  have  heard  of 
them  in  Principe.  I  have  been  to  San  Thome.  The 
island  is,  and  was  at  that  time  even,  veiy  much  more 
opened  up  and  developed  than  Principe.  I  have  never 
heard  of  any  feral  pigs  or  cattle  in  San  Thome. 

3154.  (Sir  Stewart  Stockman.)  I  imderstand  that  if 
you  clear  the  bush  for  farming  the  game  goes  and  at 
least  the  morsitans  goes,  and  if  you  leave  it  derelict 
the  morsitans  may  come  back.  Is  that  within  yom- 
experience  ? — That  is  certainly  my  experience.  I  have 
noticed  morsitans  or  at  any  rate  a  tsetse-fly  in  many 
regions  where  you  could  see  by  the  surface  of  the  soil 
that  there  had  been  anciently  sweet  potatoes  and  maize 
and  other  plantations. 

3155.  There  is  such  an  area  in  Uganda.  Have  you 
formed  an  idea  how  long  it  takes  the  fly  to  come  back 
after  cleai-ing  ? — Three  years  woiild  bring  back  the 
bush  to  a  great  extent,  I  should  say ;  but  I  cordd  not 
say  hov.'  long  the  tsetse  takes  to  make  up  its  mind 
to  return.  I  should  thiak  it  would  not  be  very  long  in 
returning.  It  seems  to  detest  particularly  the  presence 
of  human  excreta.  That  is  a  fact  that  the  natives 
bring  to  your  attention  in  West  and  East  Africa. 

3156.  If  yon  attacked  the  jproblem  of  clearing  you 
would  suggest,  I  take  it,  that  it  would  have  to  be  done 
at  least  every  three  years  ? — Yes,  the  country  would 
have  to  be  kept  perpetually  cleared  as  though  it  were 
farm  land. 

3157.  Just  as  if  it  was  under  plantation  ? — Yes. 

3158.  Would  you  say  clear  by  bush  fires,  for 
instance  ? — Yes,  by  bush  fii-es  ;  much  as  I  hate  bush 
fires,  from  the  ruin  that  they  have  brought  to  the 
African  flora,  they  must  be  looked  on  as  an  ally. 

3159.  A  necessary  evil  ? — A  necessai-y  evil. 

3160.  {Professor  Newstead.)  You  have  stated  in  your 
letter  to  the  Colonial  Office  dated  17th  July,  that  you 
would  willingly  give  us  information  regarding  the 
interdependence  or  otherwise  of  game  and  tsetse-fly. 
Tou  have  answered  questions  on  that  point  already. 


Now  I  want  to  know  whether  you  have  in  jouv  long 
experience  in  Africa  met  with  considerable  numbers 
of  the  tsetse-fly  in  areas  which  were  relatively  free 
from  game — or  the  converse  ? — Yes,  I  have.  A  part 
which  I  remember  as  being  extraordinarily  bad  and 
trying  was  all  along  the  lake-like  portion  of  the  Upper 
Shire,  where  I  have  lived  for  months  together.  Here 
there  was  practically  no  big  game,  but  the  tsetse-fly 
was,  as  I  say,  a  positive  nuisance.  It  was  perpetually 
biting  us  ;  and  it  was  the  same  also  along  the  south-east 
coast  of  Lake  ISTyasa,  where  you  have  again  no  big 
game  unless  you  count  the  hippopotami  in  the  water. 

3161.  Do  you  mean  that  district  which  lies 
between  Lake  Malombe  and  the  lake  itself  ? — Yes. 

3162.  About  when  was  that  ?— Ranging  from  1889 
to  1906. 

3163.  You  are  aware  that  there  is  a  fair  amount  of 
game  i^resent  in  that  region  now,  or  that  there  was  ? — 
There  was  not  in  my  day.  There  might  be.  say,  three 
miles  back  from  the  river,  or  four,  but  not  even  there 
have  I  noticed  much  big  game  as  compared  with  the 
Shire  Islands  of  West  Nyasaland. 

3164.  You  know  the  district  south  of  the  lake  fairly 
well,  I  take  it? — Yes. 

3165.  Could  you  give  us  any  information  with 
regard  to  the  relative  abundance  of  birds  on  the 
south-western  shore  of  the  lake  and  that  region 
which  lies  immediately  south  of  Malombe?  Do 
you  consider  that  there  is  any  marked  difference 
between  the  number  of  birds,  not  actual  individual 
species  ? — I  should  think  so.  The  birds  were  perhaps 
less  prominent  to  the  eye — less  obseiTable.  The  region 
that  you  first  mentioned  between  Malombe  and  Lake 
Nyasa  was  so  full  of  water-birds  that  it  left  an  indelible 
impression  on  my  memory.  It  was  there  that  I  made 
most  of  my  bird  studies  and  pictures.  I  found 
enormous  numbers  of  white  heron  and  pelicans  and 
all  the  water  birds  common  in  Africa,  and  rollers  and 
bee-eaters  and  so  on. 

3166-7.  The  avi-fauna  south  of  the  lake  would  be 
about  the  same,  I  take  it  ? — I  am  speaking  of  that 
region.  I  have  not  noticed  so  many  birds  along  the 
south-west  coast  because  it  is  high  and  rocky  in  most 
places,  and  birds  do  not  care  about  that  so  much  as 
shallow  liverine  flat  places. 

3168.  We  have  ]jeen  told  by  a  previous  witness,  Sir 
David  Bruce,  that  in  the  morsitans  areas,  referring  to 
Nyasaland  as  a  whole,  there  are  very  few  birds  and 
that  they  ai-e  the  kind  of  birds  which  would  not  lend 
themselves  to  being  fed  upon  by  tsetse-flies.  I  think 
I  am  right  in  saying  (the  Chahman  will  correct  me  if 
I  am  wrong)  that  Sir  David  Bruce  made  the  remark 
that  in  the  Domira  Bay  region  there  were  very  few 
birds  indeed ;  in  fact  I  think  he  used  the  woi-ds  "  a  few 
birds  of  prey  or  hawks,"  or  something  of  the  kind.  I 
want  to  gather  from  you  whether  there  is  a  scarcity  of 
birds  in  that  jDarticular  region  or  not  ? — In  south-west 
Nyasaland  ? 

3169.  Yes. — I  should  say  that  as  compared  with 
valley  of  the  Shire,  both  Upper  and  Lower,  and  some 
of  the  flatter  parts,  the  birds  in  south-west  Nyasaland 
are  much  less  abundant.  The  fact  is  that  I  know  that 
part  not  so  well  as  the  others,  because  there  was  not 
so  much  to  attract  me  as  a  collector.  I  used  to  send 
Mr.  Whyte  and  others  to  places  like  that.  Their 
collections  from  that  district  are  very  poor  and  those 
from  Central  Angoniland  and  south-west  Nyasaland 
almost  non-existent. 

3170.  May  we  conclude  that  birds  are  relatively 
scarce  in  the  Domira  Bay  district  ? — Yes.  By  that  I 
mean  south-west  Nyasaland.  I  would  not  say  that 
they  were  veiy  scarce  in  the  valley  of  the  Bua  River. 
They  were  not  in  my  day. 

3171.  Then  again.  Sir  Harry,  you  refer  in  the  same 
report  to  birds  as  being  destructive  to  the  tsetse- 
flies. — Yes. 

3172.  You  say  that  they  are  probably  the  only 
serious  foes  of  tsetse-flies  and  of  other  noxious  insects. 
Have  yon  made  in  the  covirse  of  your  long  experience 
post-mortem  examinations  of  birds  which  have  fallen 
to  your  gun  and  kept  records  of  those  ? — Yes  ;  I  have 
done  it  largely  through  assistants ;  Mr.  Whyte,  who 
worked  with  me  for  six  or  more  years  in  Nyasaland 
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aud  was  afterwards  in  Uganda,  used  to  open  tlie  crops 
of  almost  all  the  birds  he  killed  and  he  noticed  what 
they  fed  on,  and  he  drew  my  attention  very  often  to 
certain  birds  having  tsetse-ily  in  their  crops.  I  have 
seen  them  hawking  after  tsetse. 

3173.  Have  you  actually  found  the  remains  of 
tsetse-flies  in  their  crops  ? — Yes,  or  Mr.  Whyte  has  if 
I  have  not,  and  I  quite  rely  on  his  reports.  Mr.  Dog- 
get,  who  was  also  with  me  in  Uganda,  several  times 
found  tsetse  in  the  crops  of  insect-eating  birds  both  in 
Kavirondo  and  in  West  Uganda. 

3171.  In  yovir  book  or  work  "  George  Grenfell  and 
the  Congo  "  you  state  on  page  552  that  the  small  white 
heron  or  Bubulciis  and  the  squacco  heron  which  occur  in 
Central  Africa,  live  mainly  on  insects,  and  that  these 
birds  frequent  herds  of  cattle  or  buffalo  in  order  to 
pick  olf  ilies.  Do  you  think  it  is  possible  that  these 
two  birds,  the  white  heron  and  the  squacco  heron,  were 
actually  engaged  in  picking  off  ticks  rather  than  tsetse- 
flies  ? — Well,  my  imp>ression  would  be  that  they  would 
pick  off'  ticks,  but  would  even  more  readily  snap  at 
flies.  In  Egypt  I  saw  the  small  white  heron  ob\dously 
snapping  at  flies  on  the  buffalo. 

3175.  But  is  not  the  ''small  heron-like  bird" 
referred  to,  known  to  be  a  destroyer  of  ticks  ? 
It  is  called  the  tick  bird  in  some  parts  of  South 
Africa,  I  believe? — It  probably  feeds  very  much  on 
ticks,  but  I  should  think  that  it  snaps  equally  eagerly 
at  flies.  I  should  think  that  many  of  those  smaller 
heron  do  not  care  about  fish  at  all.  If  they  ai'e  down 
at  the  water  side  it  is  more  for  the  water  insect  and 
the  flies  tlian  the  fish.  I  have  seen  a  smaller  heron 
(I  do  not  know  its  specific  or  even  its  generic  name) 
which  is  more  related  to  the  green  heron  as  they  are 
sometimes  called.  I  have  seen  it  standing  motionless 
under  the  mangrove  roots  and  then  snapping  suddenly 
at  flies  settling  on  the  roots. 

3176.  The  squacco  heron  is  an  aquatic  bird  more  or 
less  ? — Yes. 

3177.  You  would  not  expect  to  find  it  in  such  parts 
oi  in  such  countries  as  Glossina  morsitans  is  known  to 
frequent,  would  you  ? — I  should  think  it  would  be  very 
often  in  the  country  of  the  Glossina  morsitans.  It  is 
more  a  bush-haunting  fly.  My  own  experience  is  that 
although  the  Glossina  dislikes  exposing  itself  to  the 
breeze  by  crossing  water,  yet  I  have  seen  it  by  the  river 
side  over  and  over  again  almost  without  number  just 
where  I  have  seen  these  birds,  and  I  have  seen  bee-eaters 
apparently  hawking  after  the  tsetse-fly — also  by  the 
side  of  a  river. 

3178.  Do  you  consider  the  common  drongo  of 
British  Central  Africa,  Dicnirns  afer  (it  rejoices  in  the 
possession  of  many  synonyms)  and  another  insec- 
tivorous bird  which  belongs  to  the  genus  Prionops  as 
being  likely  to  feed  upon  Diptera  including  tsetse-flies 
to  a  greater  extent  than  the  guinea  fowl  ? — Do  you 
mean  as  regai'ds  searching  for  larvae  ? 

3179.  No,  as  regards  the  fly  itself,  the  adult  fly  ? 
— I  should  think  it  piu'sued  the  adult  fly  and  is  far 
more  successful  in  its  jDiu-suit  than  the  Guinea  fowl  is 
in  picking  up  and  devouring  the  larva;. 

3180.  Such  birds  as  I  have  referred  to,  you  would 
agree  with  me  are  constantly  in  attendance  during  the 
grass  fires  and  they  snap  up  almost  every  insect  which 
endeavours  to  escape  from  the  approaching  flames  ? 
—Yes. 

3181.  You  consider,  therefore,  I  take  it,  that  these 
two  birds,  and  many  other  insectivorous  birds  which 
frequent  grass  fires,  would  play  a  much  more  important 
part  in  checking  the  spread  of  or  in  other  ways  keeping 
tsetse-flies  down,  than  siich  birds  as  the  Guinea  fowl, 
which  could  prey  only  upon  them  l)y  searching  for  their 
papa'  or  lai'Viii  ? — I  am  so  much  impressed  by  the  Fi'ench 
report  about  Guinea  fowl  that  I  have  assigned  them  in 
my  own  mind  an  equally  imp<n-tant  place  of  late.  The 
advantage  of  enlisting  the  services  of  insectivorous 
birds  is  that  there  is  no  temptation  to  a.  local  man, 
black,  white  or  yeUow,  to  kill  them  for  food,  but  the 
guinea  fowl  is  a  great  temptation.  It  is  the  most 
eatable  bird  in  Africa.  If  we  cannot  succeed  in  enlisting 
public  opinion  on  behalf  of  the  Guinea  fowl,  perhaps  the 
best  course  would  be  to  promote,  as  far  as  possible,  the 


multiplication  of  insect-eating  birds  other  than  Guinea 
fowl. 

3182.  If  Guinea  fowl  fed  upon  the  pupEe-of  Glossina 
morsitans  they  would  surely  also  feed  upon  the  pupse  of 
other  insects  ? — Yes. 

3183.  Including  Dijjtera  and  Lepidoptera  ? — Yes. 

3184.  Have  you  ever  found  the  pupaj  of  other  insects 
in  their  crops  ? — Yes,  I  have  found  the  remains  of 
beetles  in  their  crops. 

3185.  But  the  pv^pai  of  Diptera  or  Lepidoptera  ? — I 
cannot  answer  that.  My  reseai'ch  did  not  go  as  far  as 
that  in  those  days.  I  have  found  Guinea  fowl  mainly 
insect-eating  as  compared  with  the  francolin.  which 
seems  to  go  in  more  for  seeds.  I  have  examined  their 
crops. 

3186.  Is  it  not  a  fact  that  the  Guinea  fowl  in 
Nyasaland  during  the  dry  season  feed,  to  a  very  great 
extent  indeed,  upon  the  small  corms  of  a  liliaceous 
plant,  which  occur  in  great  profusion  in  more  or  less 
park  country  ? — Actually  liliaceous,  or  one  of  the 
crinums  ? 

3187.  I  think  it  is  liliaceous,  l)ut  I  am  not  sure 
about  it. — I  have  no  experience.  I  would  not  deny 
the  possibility.  My  only  experience  has  been  in 
finding  that  they  seem  to  be  mainly  insect  feeders. 

3188.  During  the  dry  season  you  in  travelling 
have,  of  course,  observed  their  scratchings  all  about 
the  coimtry  ? — Yes. 

3189.  It  strikes  one  very  much  as  one  travels 
through  the  forest.  Have  you  ever  found  that  they 
have  sought  for  insects  or  for  food  of  any  kind  by 
scratching  away  the  earth  immediately  at  the  foot  of 
trees  ? — The  tame  ones  I  have  seen  in  Africa  scratch 
a  good  deal.  I  do  not  know  particularly  about  the 
foot  of  trees.  They  seem  to  be  perpetually  engaged 
in  scratching  and  searching  for  insects  in  the  soil. 
One  point  that  I  used  to  notice  about  them  at 
Zomba,  where  I  kept  them,  was  this  :  that  Mr.  Whyte, 
who  was  with  me  for  years,  always  referred  to  them 
as  excellent  gardeners.  He  pointed  owi  that  they  did 
little  or  no  harm  to  the  garden,  but  were  perpetually 
watching  for  grubs  and  insects. 

3190.  Would  you  not  consider  it  rather  a  hardship 
to  protect  Guinea  fowl  during,  say,  the  dry  season, 
for  instance,  but  not  at  any  other  season,  because,  at 
any  rate,  in  central  Africa,  or  that  portion  of  it  which  I 
know  a  little  about,  it  seems  to  me  that  the  EuroiDean 
has  to  subsist  very  largely  upon  such  birds  ?  As  a 
matter  of  fact,  they  supply  the  principal  article  of 
meat  diet.  People  live,  to  a  very  large  extent,  on  the 
flesh  of  the  Guinea  fowl,  which  is  most  excellent,  so 
that  I  feel  it  would  l)e  a  hardship  to  Englishmen  going 
out  there  if  they  were  prevented  from  shooting  these 
liirds  for  the  purpose  of  subsistence  ? — I  think  that 
the  hardship  would  be  trifling  comjjnred  with  the 
possibility  of  good  that  the  protection  might  effect, 
and  1  think  that  the  people,  blacV,  white,  and 
yellow,  in  Africa  must  be  prepared  to  make  some 
sacrifices  if  we  are  to  conquei"  in  this  vital  straggle 
against  germ  diseases.  I  am  sure  that,  as  a  rule, 
nobody  sufiiciently  depends  on  the  Guinea  fowl  to  be 
too  much  circumscribed  in  diet  if  he  is  asked  not  to 
shoot  them.  Speaking  from  my  own  experience,  I 
have  eaten  Guinea  fowl  flesh  relatively  a  small  numljer 
of  times,  and  1  had  no  reason  in  those  days  to  al")stain. 
The  natives  seldom  touch  it  themselves. 

3191.  But  before  protecting  these  ))irds  would  yow 
not  advise  that  a  thorough  investigation  should  be 
made  into  the  nature  and  extent  of  the  food  that 
they  eat  in  a  state  of  natiu-e  ? — Yes ;  I  think  it 
quite  the  best  plan  to  establish  scientifically  without 
any  douljt  the  services  that  they  are  alleged  to  render. 
I  quite  agree  with  that. 

3192.  (Dr.  Balfour.)  Are  there  any  Guinea  fowl  in 
the  island  of  Principe  ? — I  do  not  think  so. 

3193.  If  there  had  been  I  suppose  they  would  have 
kept  the  tsetse-fly  from  multiplying,  if  your  views  are 
correct  ?— If  the  French  report  I  have  referred  to  so 
often  is  true,  they  would  have  had  some  effect  possibly, 
but  I  do  not  recall  any  indigenous  Guinea  fowl  in 
Principe. 

3194.  What  distance  is  Principe  from  the  main- 
and  P—  Al>out  2<)0  miles. 
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3195.  So  far  ?— Yes. 

3196.  Do  you  know  if  there  is  sleeping  sickness  on 
the  portion  of  the  mainland  opj)osite  Principe  ? — I  do 

*  not  think  there  is  to-day,  but  there  has  been  at  one 
time  or  another. 

3197.  Is  that  where  the  infection  came  from,  oi- 
was  it  from  the  laboiu'ers  imported  from  Angola  ? — ■ 
I  should  say  entirely  from  the  direction  of  Angola  and 
the  Congo.  Principe  was  Portuguese  and  the  Gaboon 
was  French,  and  there  has  been  very  little  inter- 
communication between  the  two  since  the  French  took 
possession. 

3198.  The  tsetse-fly  was  probably  transpoi-ted  over 
200  miles,  you  think  ? — Gaboon  is  more  than  200  miles 
away — 300  or  400. 

3199.  It  must  have  been  transported  that  dista.nce 
—Yes. 

3200.  It  did  not  exist  originally  at  Principe  ? — 
According  to  Portuguese  traditions,  there  was  no  such 
fly  uiitil  the  Gaboon  cattle  came. 

3201.  Do  you  know  anything  about  the  artificial 
transportation  of  tsetse-fly  on  the  mainland  of  Africa 
by  steamer,  train,  native  boat,  or  caravan  ? — I  have 
noticed  occasionally  that  tsetse,  which  appeared  on  a 
steamer  or  boat  going  up  the  Zambesi,  was  rather 
anxious  not  to  leave  it,  because  it  hates  to  trust  itself, 
as  I  have  said,  to  air  currents,  and  in  that  way  tsetse 
may  have  been  carried  up  and  down  the  water. 

3202.  Considerable  distances  ?  —  Yes,  and  George 
Grenfell  notes  how  tsetse  were  foimd  in  his  canoe  whei'e 
the  Congo  was,  perhaps,  10  miles  broad. 

3203.  He  was  in  the  middle  of  the  river  ? — Yes. 

3204.  They  do  not  just  accompany  a  canoe  through 
a  fly  belt,  and  leave  it  as  it  leaves  the  fly  belt  ?  Would 
they  follow  a  considerable  distance  P — I  think  they 
would  follow  the  canoe  till  the  canoe  came  within  easy 
distance  of  the  shore,  and  then  leave  it.  They  have, 
possibly,  been  blown  out  to  sea  as  it  were,  in  spite  of 
all  their  precautions,  and  settled  on  the  canoe  as  the 
only  refuge. 

3205.  Do  you  think  it  possible  that  areas  in  South 
Africa,  the  Transvaal,  and  so  on,  which  have  been 
cleared  of  tsetse-fly  may  become  re-infected,  owing  to 
greater  travelling  facilities  ? — I  think  so. 

3206.  One  witness  said  that  Accra  had  become 
re-infected  in  that  way. — I  think  it  quite  possible. 

3207.  It  is  a  danger  that  has  to  be  considei-ed,  is 
it  not  ? — I  should  think  it  very  likely  that  the  quite 
recent  coming  and  going  between  Northern  Rhodesia 
and  Nyasaland  proper  is  one  of  the  reasons  why 
trypanosomiasis  may  have  been  introduced. 

3208.  I  think  there  are  no  tsetse-flies  in  Mada- 
gascar ? — I  have  never  heard  of  any  being  there,  and  it 
is  a  great  cattle-breeding  country.  I  have  never  been 
there,  but  I  do  not  think  it  is  noted  for  tsetse. 

3209.  There  is  a  small  area  in  Arabia  near  Aden 
where  there  is  tsetse-fly  ? — Yes. 

3210.  What  is  yom-  explanation  of  fly  being  there  ? 
■ — I  have  never  thought  of  it  hitherto,  but  I  can  only 
imagine  that  it  must  be  possible  to  convey  it  actually 
on  the  bodies  of  cattle.  It  has  been  so  for  cen- 
times and  centuries,  and  cattle  have  been  conveyed 
from  Arabia  to  Aden. 

3211.  You  do  not  think  that  at  one  time  the  conti- 
nents were  in  communication  and  ? — That  this  is  a 

vestige  ? 

3212.  Yes. — Under  the  circumstances  it  is  more 
pi'obable  that  it  has  been  introduced,  but  if  there  is 
any  truth  in  the  latest  discoveries,  it  is  declared 
that  they  have  found  in  a  fossil  condition  a  ti-ue 
Glossina  in  the  soiith-easteiii  States  of  North  America. 

3213.  Yes,  I  remember. — That  opens  iip  even  wider 
possibilities. 

3214.  (Mr.  Buxton.)  With  regard  to  the  island 
of  Principe,  sleeping  sickness  is  present  there,  but 
there  is  no  big  game  ? — That  is  so. 

3215.  Have  you  formed  any  opinion  about  what  it 
is  that  serves  as  a  reseiwoir  there  ? — I  can  only  imagine 
that  it  is  human  beings.  The  fly  was  introduced  first 
of  all  with  the  cattle,  and  then  they  found  natives  of 
Angola  with  trypanosomes  in  their  blood  and  they 
transfen-ed  the  trypanosomes  to  other  negroes  not  of 


Angola  and  to  whites  in  the  middle  of  the  19th  cen- 
tury, say,  and  caused  the  first  terror  of  sleeping  sick- 
ness. The  island  being  almost  derelict,  no  more  was 
heard  of  it.  Then  more  human  beings  came,  and 
more  natives  of  Angola  and  the  Congo,  and  there  was 
the  tsetse  as  the  mediary  of  intercommunication. 

3216.  Has  there  been  a  serious  epidemic  there  ? — 
Yes,  it  has  temporarily  ruined  the  foi'tunes  of  the 
island. 

3217.  Recording  yoiir  experience  of  Angola  in 
1882,  you  said  that  the  half-castes  were  more  liable  to 
disease  than  the  pure  natives,  I  think  ? — I  did  not 
intend  to  convey  that  they  were  more  liable,  but  being 
persons  of  note,  you  heard  of  it  much  more  in  con- 
nection with  half-castes  than  in  connection  with 
natives.  There  were  one  or  two  celebrated  half-caste 
mistresses  of  .  Portuguese  officials,  supposed  in 
local  opinion  to  be  lieautiful  women,  who  died  of 
sleeping  sickness,  and  this  created  a  great  clamour.  I 
hesitated,  I  suppose,  from  motives  of  delicacy  to  men- 
tion that.  The  avei'age  Portuguese  would  not  record 
the  death  of  hundi'eds  or  thousands  of  negroes,  but  he 
would  record  the  fact  that  the  ofiicials'  ladies  had  died 
of  this  mysterious  disease,. and  it  is  a  story  like  that 
that  attracts  one's  attention. 

3218.  {Mr.  Bead.)  With  regard  to  birds,  your 
criticisms  are  directed  mainly  against  the  destruction 
of  the  Guinea  fowl.  You  do  not  allege  that  there  is 
any  great  destruction  of  birds  for  plumage  purposes, 
do  you? — Yes,  I  do.  The  Guinea  fowl  is  a  minor 
question  in  this  respect.  I  imderstand  the  objections 
to  preserving  the  Guinea  fowl,  though  I  think  they 
might  be  expected  to  give  way,  but  what  I  think  should 
be  put  a  stop  to  immediately  if  possible  by  legislation, 
is  the  destruction  of  any  insect-eating  bird  not  palpably 
good  for  food.  Phimage  should  be  no  excuse  for 
killing  insect-eating  birds. 

3219.  I  knew  you  were  going  to  speak  aliout  birds, 
and  so  I  asked  Mr.  Woosnam,  the  Game  Warden  of 
East  Africa,  and  he  assures  me  that,  with  the  excep- 
tion of  ostrich  feathers,  there  is  no  exporta,tion  whatever 
from  Uganda  and  the  East  Africa  Protectorate  of 
plumage.  This  afternoon  I  met  Major  Pearce,  who 
has  been  administering  the  Government  of  Nyasaland, 
and  asked  him,  and  he  assured  me  that  there  was 
no  ex]3ortation  of  plumage  from  Nyasaland.  I 
have  seen  myself  a  despatch  from  Zanzibar,  which 
states  that  there  is  no  exportation  from  there. — 
There  may  be  no  official  exportation  in  the  sense 
that  possibly  plumage  traders  have  no  specific 
agents  there  as  on  the  Congo,  in  Senegambia,  and 
so  on,  but  a  good  many  beautiful  plumage  insect- 
eating  birds  are  killed  by  Europeans  and  sent  home 
privately  as  presents  to  friends  in  England. 

3220.  Mr.  Woosnam  was  strong  on  the  point,  and 
was  confident  that  there  was  no  smuggling. — They 
would  be  sent  home  by  parcels  post,  and  unless  that  is 
checked,  they  pass  through. 

3221.  You  know  that  in  most  game  ordinances 
birds  are  sclieduled,  and  under  Schedule  1  the  vulture 
and  other  birds  receive  absolute  protection  ? — Yes. 

3222.  Under  Schedule  3,  fom-  specimens  of  the 
maral^out  stork  and  the  egret  can  be  killed  ?■ — ^Yes. 

3223.  We  have  just  decided  to  put  those  birds  into 
Schedule  1,  to  protect  them  absolutely. — I  reviewed  a 
book  a  little  while  ago,  written  by  a  woman,  of  her 
experience  in  Northern  Zambesia,  and  she  speaks  half 
regretfully  of  the  numljer  of  egrets  that  her  husband 
killed,  and  she  feels  a  little  compunction  about  it.  I 
thought  this  extraordinary,  because  I  believe  the 
South  African  Company  have  regulations  covering 
that.  I  asked  their  secretary,  Mr.  Brodie,  and  he  said 
yes,  either  it  was  forbidden  or  the  number  was  limited 
to  four ;  but  here  was  the  case  of  a  man  who  snapped 
his  fuigers  at  regulations,  and  so  far  did  not  realise  he 
was  erring  that  he  allowed  his  wife  to  publish  news 
of  the  number  he  had  killed. 

3224.  What  territoiy  was  that  in  ?  —  Northern 
Zambesia. 

3225.  Do  you  mean  Northern  Rhodesia  ?  —  Yes, 
north  of  the  Zambesi.  The  authoress  is  Mrs.  Cecil  Porch. 

3226.  That  is  under  the  Chartered  Company,  and  we 
have  no  control. — I  know. 
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3227.  In  the  places  I  refer  to  only  four  are  allowed 
to  be  shot. — I  was  speaking  just  now  of  my  own 
recent  experience.  I  have  often  remonstrated  with 
Europeans  myself  in  Nyasaland  and  Uganda  and  else- 
where as  to  the  killing  of  birds  when  they  were  only 
sending  the  jilumage  home  privately — not  trading  in  it. 

3228.  {Chairman.)  Have  you  seen  much  nagana 
among  cattle  ? — Not  to  a  very  great  extent.  My  own 
personal  experience  has  been  in  Nyasaland. 

3229.  {Sir  Mackenzie  Chalmers.)  Mr.  Buxton 
referred  to  an  epidemic  in  Principe. — Yes. 

3230.  At  the  same  time  was  there  an  epidemic 
of  nagana  among  the  cattle  ?  "Was  the  epidemic 
of  nagana  among  cattle  contemporaneous  with 
the  epidemic  in  human  beings? — I  never  heard  much 
about  cattle  dying,  altliough  the  Portuguese  say  that 
the  Gaboon  fly  came  with  the  cattle ;  it  is  rather 
curious  now  you  mention  it  that  I  cannot  find  any 
evidence  that  the  cattle  suffered  particularly  from 
association  with  the  Gaboon  fly. 

3231.  Was  Principe  a  place  intended  f(n-  breeding  ? 
• — It  was  intended  to  be  used  as  adepot, but  when  sleeping 
sickness  and  other  ti'oubles  came  the  cattle  became 
feral ;  they  simply  wandered  away  into  the  woods. 
Whether  they  are  still  there  I  cannot  say. 

3232.  Is  there  a  tsetse-fly  in  Southei-n  Nigeria  ? — 
Y"es,  I  think  there  is. 

3233.  Palpalis  ? — Yes.    They  might  ha,ve/nsc«  too. 

3234.  I  suppose  it  is  impossible  to  clear  a  mangrove 
swamp  ? — The  villages  are  not  necessarily  close  to  the 
mangrove  swamps. 

3235.  They  are  sometimes  in  them,  are  they  not  ? — 
No.  A  mangrove  swamp  isau  extremely  unpleasant  place 
to  inhalnt  even  for  a  black  man.  There  might  be  man- 
groves ill  front  and  you  might  walk  200  yards  or  half  a 
mile  before  you  came  to  a  village,  but  you  would  find 
quite  a  different  soil  and  a  different  class  of  vegetation. 
It  would  not  be  mangrove  that  would  be  so  much  the 
obstacle,  as  the  dense  ljusli  and  palms  and  thorns. 

Tlie  witness  withdrew. 

Siihsequent  to  his  examinaiion,  Sir  Harry  Johnston 
sent  in  the  following  additional  evidence  : — 

I. — I  should  like  to  add  these  few  remarks  to  the 
replies  I  gave  to  Mr.  .Read's  questions.  His  examina- 
tion came  at  the  very  end  of  the  sitting  and  1  was  too 
hurried  to  give  careful  consideration  to  what  he  said. 
As  regards  the  plumage  trade  and  its  effects  on  the 
numbers  of  insect- eating  birds  in  Africa,  I  have  not  in 
my  writings  asserted  that  that  trade  had  agents  all 
over  Africa  or  that  it  paid  any  particular  attention  to 
the  colonies  of  Nyasaland,  East  Africa,  and  Uganda. 
I  believe  I  drew  attention  to  the  fact  that  the  real 
ravages  caused  by  the  trade  in  bird -skins  had  occurred 
in  the  more  southern  parts  of  South  Africa,  in  Angola, 
the  Gaboon,  and  French  Congo,  the  western  parts  of 
Belgian  Congo,  all  the  rest  of  French  West  Africa, 
and  perhaps  the  British  colonies  of  the  Gold  Coast, 
Sierra  Leone,  and  the  Gambia.  That  is  to  say,  in 
these  regions  numbers  of  natives  and  a  few  Europeans 
or  half-castes  are  at  work  shooting  birds  of  remarkable 
plumage  in  order  to  export  their  skins.  The  greater 
part  of  this  trade  is  directed  in  the  first  place  to 
Marseilles  and  Bordeaux.  I  have  no  douljt  that  the 
fourteen  or  fifteen  birdskin-selling  firms  of  London  are 
correct  when  tliey  assert  they  have  ikj  agents  and  no 
direct  relations  with  any  pai't  of  Africa,  British  or 
otherwise.  They  probably  receive  their  supplies  from 
the  French  ports  and  Paris.  Antwerp  and  Amsterdam, 
perhaps  also  from  Trieste.  But  inasmuch  as  they 
and  other  plumage  ti-aders  in  Great  Britain  act  as  the 
means  of  supply  of  the  plumage  of  insect-eating  lairds 
to  millions  of  women  and  a  few  men,  they  are  indirectly 
concerned  with  a  traffic  which  in  my  opinion  is  al- 
together disastrous  to  agricultnre  and  to  the  checking 
of  germ-diseases  in  Africa.  Mr.  Read  stated  that 
the  customs  i-etnrns  of  East  Africa  and  Nyasaland 
show  no  indication  of  the  exportation  of  bird-skins. 
That  may  be  so.  but  I  have  reason  to  know  that  many 
skins  (insect-eating  birds  of  attractive  plumage  being 
mostly  small  in  size)  are  sent  from  those  countries 
through  the  parcels  or  even  the  letter  post.  Birds 
are  but  seldom  shot  and  skinned  for  purposes  of  gain, 


but  in  order  to  make  presents  to  friends  in  England, 
and  also  partly  from  the  sheer  love  of  shooting  and 
"  collecting  "  some  object  of  great  beauty. 

Why,  I  ask,  should  any  useful  or  harmless  Inrd  be 
killed  at  all  except  where  it  is  needed  for  food  ?  The 
marabout  stork,  for  example,  is  a  much  needed 
scavenger  and  has  little  or  no  records  of  blame  for 
destroying  livestock.  Yet  it  is  killed,  partly  because 
it  is  an  easy  mark  for  a  rifle,  and  partly  l>ecause  under 
the  tail  are  the  few  delicate,  filmy  plumes  which  are 
much  valued  by  milliners.  Egrets  or  any  form  of 
white  heron  subsist  much  more  on  insects  than  on  fish  ; 
in  some  species  entirely  on  insects.  Why  should  a 
single  white  heron  be  killed?  Not  even  a  savage 
would  think  of  eating  the  bitter  flesh.  The  excuse 
that  their  plumes  are  a  decorative  article  of  wear  is  no 
excuse  at  all. 

I  would  therefore  suggest  that  the  Colonial  Office, 
in  regard  to  all  the  Cro\vn  colonies  and  protectorates 
in  Africa,  and  the  Foreign  Office  in  regard  to  the 
Sudan,  should  seek  the  expert  advice  of  the  bird 
department  of  the  Natural  History  Museum,  and  ask 
that  a  list  of  names  might  be  furnished  of  all  rare, 
Ijeautiful,  or  remarkable  insect-eating  birds  still  found 
in  Africa,  and  that  this  list  should  be  sent  out  to  the 
Governors  of  the  respective  countries,  accompanied  l)y 
instructions  or  suggestions  that  the  aforesaid  birds 
should  be  added  to  the  lists  of  creatures  under  the  local 
game  law  which  it  is  forbidden  to  kill.  But  at  the 
same  time,  inasmuch  as  it  is  very  diflficult  to  carry 
out  literally  such  penal  legislation,  I  would  further 
propose  that  the  Governors  should  be  instructed  to 
make  a  frank  appeal  to  both  the  European  settlers  and 
officials  and  the  natives  of  the  country  they  administer 
to  respect  tiiese  forms  of  bird  life  wliich  are  useless 
for  food  and  perfectly  harmless  in  their  relations  with 
man  ;  the  reason  given  being  the  important  part  that 
such  birds  play  in  keeping  down  insect  pests.  As  a 
concrete  instance  I  would  suggest  that  the  crowned 
crane  throughout  all  Africa  under  British  influence 
should  be  a  privileged  bird,  because  it  subsists  chiefly 
on  locusts,  grasshoppers,  beetles,  and  other  more  or 
less  harmful  insects,  yet  does  not  interfere  witli  native 
or  European  crops.  Not  long  ago  the  cro-mied  cranes 
were  al^nndant  in  the  landscape  of  the  Egyptian  Sudan, 
but  a  dead  set  has  been  made  at  them  by  tourists  of 
all  de  gree,  partly  because  they  are  not  shy  of  men  and 
are  so  beautiful  in  appearance.  I  was  informed  not 
long  ago  in  Germany  that  the  Prince  of  Liechtenberg 
in  1909  and  1910  killed  or  caused  to  be  killed  over  a 
thousand  crowned  cranes  in  the  Anglo- Egyptian  Sudan 
in  order  that  he  might  select  600  of  the  best  heads  of 
this  beautiful  bird,  with  its  golden  crest,  white  cheeks, 
and  black  top-knot,  to  be  set  up  on  brackets  for  the 
ornamentation  of  the  immense  smoking- i-oom  in  his 
palace.  Before  the  white  man  came  on  the  scene  the 
native  left  unharmed  all  such  birds  as  I  describe,  or 
even  revered  them  for  their  beauty. 

II- — Looking  at  the  whole  question  of  sleeping 
sickness  tlii'ough  the  big  end  of  a  mental  telescope, 
and  refreshing  my  memory  by  reading  up  several  work.s 
by  Portuguese  and  other  writers,  including  those  of 
the  late  Dr.  Heli  Chatelain  (a  Swiss  medical  missionary 
who  resided  and  worked  for  many  years — the  "eighties 
and  "nineties,  especially — in  Angola),  I  view  the  ques- 
tion thus  : — 

Though  sleeping  sickness  is  first  recorded  in  history 
as  a  disease  afflicting  parts  of  westerniost  Africa 
(Senegambia),  it  seems  by  the  beginning  of  the  nine- 
teenth century  (possilsly  much  earlier)  to  have  estab- 
lished a  nidus  in  Angola,  from  which  it  has  never  since 
been  chased.  In  fact,  reading  the  works  <_if  nineteenth 
century  writers  (especially  those  of  Dr.  Chatelain)  one 
is  able  to  recognise  sleeping  sickness  as  the  standing 
plague  of  Western  Cougoland.  and  above  all  the 
northern  half  of  Angola.  It  seems  scarcely  to  extend 
its  ravages  to  the  south  of  the  Benguela  region  or  into 
the  Nan(i  highlands.  Again  and  again  it  would  seem 
as  though  this  dreadful  epidemic  started  on  a  fresh 
career  from  an  Angolan  basis  and  ravaged  the  Cono-o 
Ija  sin.     The   traditions   of  many  of  the  peoples  of 
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Central  Congoland  are  to  the  effect  that  sleeping  sick- 
ness was  known  to  their  far-back  ancestors  and  that  it 
recvirs  at  intervals  as  a  devastating  plagne,  always 
»  coming  from  the  west.  As  it  is  comparatively  a 
matter  of  no  moment  at  the  present  day  in  westermost 
Africa,  it  would  seem  that  we  might  concentrate  our 
attention  on  Angola  as  the  great  source  of  its  recurrent 
devastations.  1  mean,  if  it  could  be  stamped  out  of 
Angola  it  might  in  course  of  time  be  exterminated  all 
over  Africa.  Now  the  part  of  Angola  to  which  1 
allude  (the  northern  half,  and  a  region  which  I  have 
myself  visited  somewhat  in  detail  many  years  ago)  is 
singularly  devoid  of  big  game,  and  in  spite  of  sleeping 


sickness  is  somewhat  densely  populated.  Southern 
and  south-western  Angola  which  ai-e  comparatively 
free  from  this  disease,  are  on  the  contrary — or  were  at 
the  time  of  my  long-ago  journeys — one  of  the  richest 
big  game  regions  in  the  world,  but  were  somewhat 
scantily  populated,  except  in  the  Nano  highlands  (where 
big  game  is  absent).  I  believe  the  prevailing  tsetse  of 
the  northern  half  of  Angola  is  a  local  variety  or  sub- 
species of  palpalis.  I  observed  tsetse  frequently  in 
Southern  Angola,  away  from  the  highlands  where  they 
do  not  seem  to  exist,  and  they  used  in  those  days  to 
transmit  the  nagana  disease,  so  that  possibly  they  were 
probably  morsitans. 


TWELFTH  DAY. 


Friday,  28th  November  1913. 


At  the  Privy  Council  Office,  Whitehall,  S.W. 


Present  : 

Sir  MACKENZIE  CHALMERS,  K.C.B. ,  C.S.I.,  {Chairman). 


Mr.  E.  E.  Atjsten. 

Dr.  A.  G.  BAGSHAvyE. 

Dr.  Andrew  Balfour,  C.M.G-. 

Sir  John  Rose  Bradford,  K.C.M.G. 

Mr.  E.  North  Buxton. 

Colonel  Sir  W.  B.  Leishman.  F.R.S. 


Sir  Edmund  C  Loder,  Bart. 

Dr.  P.  Chalmers  Mitchell,  F.R.S. 

Mr.  H.  J.  Read,  C.M.G. 

The  Hon.  L.  Walter  Rothschild,  F.R.S. 

Sir  Stewart  Stockman. 

Mr.  A.  C.  C.  Parkinson  (Secretary). 


Mr.  H.  G.  Plimmer,  M.R.C.S.,  F.R.S..  F.L.S.,  F.Z.S.,  called  and  examined. 


3236.  (Chairman.)  I  think  that  we  all  in  this  room 
know  your  pathological  work  in  connection  with 
trypanosomes,  and  I  believe  you  have  paid  particular 
attention  to  trypanosomiasis  in  man  and  animals  ? — 
Yes. 

3237.  Perhaps,  before  we  go  into  the  details  which 
suggest  themselves  to  us,  you  would  kindly  give  us 
your  opinion  on  one  or  two  general  jjoints.  We,  as 
the  Committee,  are  particularly  investigating  sleeping 
sickness  in  Nyasaland  caused  by  or  carried  by  mor- 
sitans. Have  yon  come  to  any  conclusion  as  to 
whether  the  disease  carried  by  morsitans  and  produced 
by  T.  hri{,cei  or  T.  rhodesiense  is  the  same  disease  as 
the  disease  caused  by  T.  gamhiense  and  carried  by 
palpalis  ? — No.  When  the  disease  is  caused  by 
Trypanosoma  gamhiense,  it  does  not  run  quite  the  same 
course.    The  latter  is  a  more  acute  form  apparently. 

3238.  Have  you  seen  cases  of  both  yourself  ? — Tes, 
I  have  seen  cases  of  both — one  case  of  rhodesiense  and 
three  of  gamhiense. 

3239.  Could  you  amplify  your  answer  at  all  and 
say  how  far  they  differ  and  in  what  respects  ? — No, 
because  my  experience  is  so  small. 

3240.  But  you  are  familiar,  no  doubt,  with  the 
literature  and  with  other  people's  work.  Have  you 
formed  any  opinion  on  that  ? — The  only  case  of 
rhodesiense  I  have  seen  is  one  that  was  here  in  London. 
There  was  one  case  of  gamhiense  which  to  my  mind 
was  like  it,  and  that  was  the  case  of  Captain  Tulloch, 
who  died  here.    That  was  a  more  acute  form. 

3241.  Do  you  place  any  reliance  on  the  fact  that 
the  trypanosome  develops  in  a  different  way  in  the 
case  of  morsitans  from  the  development  in  the  case  of 
palpalis  ? — The  flies  are  very  nearly  alike. 

3242.  The  development,  as  far  as  is  known,  is  also 
similar  ? — We  know  very  little  of  the  development  of 
rhodesiense  in  the  fly,  1  think. 

3243.  Is  there  any  way  of  accounting  for  the 
different  forms  the  disease  takes  in  the  two  countries  ? 


— 1  think  you  will  find  the  same  thing  in  the  experi- 
mental diseases  evoked  in  animals.  You  get  some  in 
which  it  is  acute,  and  some  in  which  it  is  chronic. 

3244.  But  there  is  no  reason  at  present  known  to 
us  why  in  Nyasaland  the  acute  form  should  prevail, 
and  in  Uganda  the  chronic  foi'm  ? — In  the  West  Coast 
it  is  still  more  chronic.  The  initial  outbreak  of  any 
of  these  diseases  is  more  acute,  as  a  rule,  than  the 
later,  and  then  it  gradually  becomes  less  and  less 
acute,  I  should  imagine. 

3245.  We  have  been  told  that  up  to  date  in  Nyasa- 
land there  have  only  been  153  cases  identified.  Would 
you  judge  from  that  that  there  is  not  much  danger 
of  the  disease  suddenly  fulminating  and  becoming 
epidemic  ? — I  should  think  that  at  any  moment,  under 
the  proper  conditions,  it  might  become  epidemic. 

3246.  You  do  not  think  there  is  any  inference  of 
safety  to  be  drawn  from  the  fact  that  up  to  date  the 
disease  has  been  purely  sporadic? — I  think  that  it 
depends  on  the  aggregation  of  people,  and  so  on,  very 
much.    The  population  is  very  scattered,  I  gather. 

3247.  I  do  not  know  whether  it  is  fair  to  ask  you 
whether  you  have  come  to  any  conclusion  as  to  whether 
the  disease  is  spread  in  Nyasaland  by  the  fly  from 
man  to  man,  or  whether  you  think  that  it  is  spread 
from  the  trypanosome  of  the  antelope  to  man  ? — 
I  have  no  means  of  judging. 

3248.  Can  you  suggest  any  line  of  research  which 
would  throw  light  on  that  problem  ? — I  think  one  has 
to  accept  very  largely  the  opinion  of  the  people  who 
have  worked  at  it  out  there,  and  all  of  them  seem  to 
be  in  favour  of  certain  measures,  of  which  you  know. 

3249.  We  have  had  a  good  many  measures  suggested 
to  us.  Which  do  you  think  is  the  most  hopeful  line 
in  your  judgment  ? — Most  of  the  people  who  are 
working  out  there  tell  us  that  the  only  thing  is  the 
isolation  of  a  certain  area  in  which  the  disease  could 
be  studied  under  certain  conditions. 
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3250.  It  has  been  suggested  that  an  area  of,  say, 
five  miles  on  a  certain  road,  which  at  present  is  full  of 
antelope  and  fly,  should  be  cleared.  What  do  you 
think  we  should  learn  from  an  experiment  of  that 
kind — I  do  not  think  we  ever  know  what  we  shall 
learn  fi'om  an  experiment,  otherwise  it  would  not  be 
an  experiment. 

3251.  Do  you  think  that  there  is  any  prospect  of 
learning  much  from  further  entomological  research  ? 
—No. 

3252.  If  our  funds  ai'e  limited  and  money  has  to  be 
spent,  would  you  rather  spend  it  on  the  experiment 
suggested  by  Sir  David  Bruce  than  on  prosecuting 
vigorously  any  other  sort  of  research  ? — Yes. 

3253.  I  think  you  are  one  of  the  few  people,  are 
yiju  iiiit.  wlio  have  treated  tlie  disease  successfuHy  ? — 
Yes. 

3251.  Wo\i.ld  you  tell  us  al)out  treatment  ynu 
think  best? — I  happjen  to  be  the  person  who  carried 
out  a  large  number  of  experiments,  extending  over 
many  years,  which  were  arranged  and  devised  by  a  sub- 
committee of  the  Royal  Society  and  we  tried  a  very 
large  number  of  drugs  and  chemical  substances.  It  was 
known  when  the  committee  began  to  make  its 
researches,  that  arsenic  was  the  only  drug  which  had 
at  that  time  apparently  had  any  influence  over  the 
disease.  That  was  proved  by  Sir  David  Bruce  as  long 
ago  as  1900.  We  tried  various  kinds  of  arsenic,  and 
then  the  committee  decided  that  we  should  try  other 
things  that  were  nearly  related  to  arsenic  chemically 
and  we  tried  one  of  the  nearest  which  was  antimmiy. 
We  found  that  the  effects  of  antimony  on  animals 
were  more  marked  and  more  definite  and  gave 
a  larger  percentage  of  cures  than  arsenic  did.  We 
used  at  first  salts  of  antimony  :  the  salts  appnrently  are 
excreted  very  rapidly  from  the  animal  organism. 

3255.  Does  that  apply  to  all  mammals  ? — It  applies 
to  all  mammals.  We  tried  the  salts  on  human  l^eiugs 
as  well.  They  are  so  rapidly  excreted  that  many  of 
the  trypanosomes  escape  the  trypanocidal  action  of  the 
antimony.  We  were  getting  to  the  end  of  a  very  large 
series  of  experiments  and  the  thing  was  to  find  a  form 
of  antimon.y  that  would  not  get  excreted  so  rapidly  as 
the  salts.  In  the  horse,  for  instance:  there  is  no 
antimony  to  be  found  in  the  horse  three  to  four  hours 
after  the  administration  of  a  dose  of  a  salt  hypo- 
dermically.  It  is  got  rid  of  through  the  kidneys. 
Knowing  that  copper  could  be  deposited  in  infinitely 
fine  division  electrolytically  we  tried  the  same  method 
with  antimony,  and  found  that  it  could  also  be 
posited  in  an  extremely  fine  state  of  division  as  al)so- 
lut«ly  pure  antimony.  <^ e  tried  that  under  the  skin 
and  in  the  muscles  and  found  that  it  caused  very 
much  less  disturbance  than  the  salts  which  occasioned 
necrotic  changes  in  the  tissues.  Then  we  dared  to 
put  the  solid  stuff  into  the  blood  vessels,  and  found 
that  by  doing  that  no  irritation  was  caused.  The 
particles  of  metallic  antimony  were  taken  up  by  the 
leucocytes  and  were  altered  by  them  into  some  soluble 
form  which  we  do  not  know  anything  about.  We 
found  that  instead  of  its  being  excreted  in  a  few  hours, 
you  could  find  traces  of  the  antimony  in  the  horse  in 
the  leucocytes  for  four  days.  No  accident  happened 
with  the  animals.  Then  it  was  tried  on  man.  The 
Royal  Society  published  in  the  spring  a  paper  l>y 
Captain  Ranken  who  worked  with  me  foi-  two  years. 
The  Egyptian  army  took  it  up,  and  he  went  up  to  the 
Lado.  He  has  done  now  over  2,000  injections  of 
metallic  antimony  into  the  vessels  of  humans  without 
accident,  so  that  from  that  point  of  \aew  it  is  not 
dangerous  as  a  method.  The  resvilts  from  that  I 
think  have  been  better  than  the  results  from  any 
other  method  of  treatment  which  I  tried  during  the 
years  I  worked  for  the  committee  of  the  Royal 
Society. 

3256.  We  were  told,  I  think,  by  one  of  the  medical 
witnesses  who  came  here  that  at  present  he  was 
employing  alternate  treatment,  arsenic  and  antimony  ? 
— There  are  a  certain  number  of  cases  in  which 
Captain  Ranken  has  kept  to  antimony  alone,  and  a 
certain  number  in  which  it  has  been  given  in  con- 
junction with  mercury,  atoxyl  and  various  other  things 
which  have  been  found  to  be  of  use. 


3257.  In  your  opinion  is  that  treatment  better 
than  the  single  treatment? — I  cannot  quite  teil  yet, 
because  it  takes  such  a  long  time  with  these  cases 
to  know  v/hether  they  are  absolutely  free  or  not. 
The  difficulty  with  the  treatment,  it  seems  to  me,  is 
the  question  of  the  time  at  vdiich  it  is  begun.  Captain 
Ranken  has  had  to  take  any  cases  that  were  sent  to 
him  without  picking  them.  The  results  to  my  mind, 
if  you  analyse  them,  show  that  if  you  get  the  cases 
in  a  fairly  early  stage  you  can  cure  them,  but  if  you 
get  them  when  the  tiypanosomes  are  in  the  cerebro- 
spinal fluid  it  is  very  much  more  difficult  and  thei'e 
comes  a  time  when  apparently  no  treatment  of  any 
kind  is  of  any  avail.  He  has  had  the  largest  experi- 
ence of  this  j)articular  form  of  treatment  of  humans. 

3258.  You  l<x)k  on  it,  at  any  rate,  in  the  chronic 
form,  if  taken  early  as  a,  curative  treatment  ? — -Gei'tainly. 
I  have  had  cases  under  my  own  eyes  that  have  been 
resistant  to  arsenic.  The  particular  ones  I  a,m  thinking 
of,  the  first  cases  in  which  antimony  was  used,  had 
become  resistant  to  arsenic  and  they  were  dying. 

3259.  Did  they  both  respond  to  the  antimony  ? — ■ 
They  both  responded  to  the  antimony  and  they  are 
both  living  now. 

3260.  Do  you  think  that  any  further  research  is 
required  with  regard  to  improving  the  form  of  admi- 
nistration or  the  particular  kind  of  antimony  or  arsenic  ? 
— Yes.  There  is  apparently  a  great  deal  of  virtue  in 
being  able  to  give  a  form  of  antimony  which  does  not  get 
excreted  very  rapidly,  and  with  regard  to  this  paiiicular 
form  it  takes  a  long  time  foi-  the  white  Ijlood  corpuscles 
to  turn  the  metal  itself  into  some  soluble  form.  It 
seems  to  l^e,  as  regards  antimony,  the  best  form. 

3261.  You  do  not  think  that  much  advance  will  be 
made  on  that  ? — Not  as  regards  a.ntimony.  Better 
things  may  be  found,  no  doubt. 

3262.  You  think  that  research  should  continue  on 
those  lines? — Certainly,  becaiise  as.  regards  a,nimals, 
you  can  cure  100  per  cent,  of  rats  suffering  from 
nagana  with  antimony.  We  did,  over  a  large  series, 
cure  practically  100  per  cent. 

3263.  Did  they  recover  their  normal  health  and 
become  peii'ectly  well  ? — Yes.  With  larger  animals 
the  percentage  was  less  and  less,  because  we  did  not 
use  the  same  trypanosome,  and  the  animals  were 
necessai-ily  not  of  such  a  good  type.  With  horses  we 
used  surra,  because  that  is  a  much  more  fatal  form  in 
hoi-ses  than  nagana. 

3261.  Treatment  hitherto  has  been  no  use,  has  it, 
in  the  acute  cases,  which  they  have  had  in  Nyasaland  ? 
— This  particular  form  of  treatment  has  not  been  tried 
there.    Sir  David  Bruce  has  had  no  chance  of  trying  it. 

3265.  I  think  he  has  not  treated  any  cases  at  all  ? 
— No,  he  has  not  treated  any  at  all. 

3266.  I  have  had  handed  to  me  with  i-egard  to  the 
Nyasaland  type  the  Report  of  the  Principal  Medical 
Officer  at  Zomba:  "Various  treatments  have  in  the 
•'  past  been  given  a  trial : — Atoxyl,  with  immediate 
"  doses  of  Hydrarg.  perchlor. ;  Soamin  ;  Salvarsan ; 
"  Tartar  emetic;  and  Dye  B.S."  I  do  not  know 
what  that  is.  Is  it  a  preparation  of  antimony  ? — No — 
an  anilin. 

3267.  In  no  case  was  there  recoveiy.  and  in  one  or 
"  two  instances  in  ^vhich  some  amehoration  of  the 
"  patient's  condition  was  observed  the  improvement  was 
"  merely  of  a  transitory  nature.  Such  slight  improve- 
"  ment  in  symptoms  is,  however,  occasionally  noted  in 
"  patients  iindergoing  no  treatment.  "  They  have  not 
yet  tried  the  pure  metallic  antimony  apparently  ? — No. 

3268.  You  have  hopes  from  that  treatment  ? — One 
can  only  judge  from  one's  own  experience  of  two 
cases. 

3269.  And  from  r? — And  from  Captain  Ranken's 

work  in  the  Lado  which  has  been  carried  on  for  18 
months  or  a  little  more. 

3270.  Is  that  form  of  treatment  sufficiently  well 
known  ? — No,  I  do  not  think  it  is.  The  technique 
is  a  little  difficult,  but  he  has  had  no  trouble  out 
there. 

3271.  The  difficulty  of  technique  is  the  intravenou.« 
injection  ? — The  technique  is  a  little  difficult  and  itha.s 
to  be  acquired. 
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3272.  Are  there  any  definite  lines  of  research  which 
you  wonld  suggest  shovild  be  cai'ried  axxt  ? — This  parti- 
cular treatment  is  being  carried  owt  and  it  would  be 

>       much  better  if  it  could  be  carried  out  on  a  still  larger 
scale. 

3273.  You  suggest  that  this  form  of  treatment 
should  be  made  known  and  tried  extensively  ? — I  think 
so,  and  I  think  that  Captain  Ranken  who  has  had  the 
most  experience  of  it  would  say  the  same. 

3274.  Have  you  ever  made  a  post-mortem,  or  do  you 
know  the  result  of  post-mortems  on  sleeping  sickness 
cases  ? — N"o.  I  have  had  many  bottles  of  specimens  of 
organs  sent  to  me. 

3275.  What  in  your  opinion  is  the  actual  cause  of 
death,  is  it  the  mere  mechanical  multiplication  of  the 
trypanosomes,  or  is  the  action  toxic  ? — Toxic.  One 
uses  this  as  a  term  of  ignorance.  It  is  not  mechanical 
in  the  cases  that  I  have  examined. 

3276.  It  is  not  mere  mechanical  clogging  ? — No, 
not  like  it  is  in  the  aciite  form  in  animals.  I  have  not 
seen  that  in  the  human  brain . 

3277.  Or  spine  ?— No. 

3278.  What  changes  does  the  spine  show  ? — You 
get  varying  amounts  of  degeneration.  I  shoiild  imagine 
that  it  is  here  often  mechanical.  You  get  cellidar 
exudation  roimd  the  vessels  which  exerts  pressure,  and 
you  get  atrophy  of  the  neiwe  fibres  and  degeneration. 

3279.  Produced  by  what  ? — Partly  pressure  and 
partly  "  toxic,"  but  we  do  not  know  what  it  means. 

3280.  Does  that  require  further  working  out? — I 
think  it  all  wants  fui'ther  working  out.  All  our 
answers  are  in  terms  of  incomplete  knowledge. 

3281.  Yoxi  say  that  you  have  done  morphological 
work  and  experimental  work  on  animals  with  brticei, 
(jamhiense,  evansi.  and  rhodesiense  ? — Yes. 

3282.  With  that  group  of  trypanosomes  ? — Yes. 

3283.  Have  you  come  to  any  conclusion  as  to 
whether  the  brucei  which  produces  nagana  in  animals 
is  one  and  the  same  with  the  )-7;.odes2e«se  which  produces 
sleeping  sickness  in  man  ? — The  strains  I  have  worked 
with  were  not  the  same. 

3284.  Can  you  distinguish  them  morphologically, 
do  you  think,  at  all  ? — I  think  so,  without  difliculty. 

3285.  Can  you  distinguish  moi-phologically  rhode- 
siense from  gambiense? — I  think  I  could  with  regard  to 
the  strains  I  have  worked  with  myself,  but  I  could  not 
perhaps  give  guides  

3286.  In  the  case  of  other  people  ? — No. 

3287.  You  think  that  you  yom-self  would  not  have 
much  doubt,  if  you  made  an  examination,  as  to  whether 
a  man  was  infected  with  cjavibiense  or  rhodesiense  ? — I 
do  not  think  I  should  have  much  doubt ;  I  think  they 
are  different,  at  least  the  strains  that  I  worked  with. 
The  only  rhodesiense  I  have  had  is  one  which  Dr. 
Daniels  gave  me ;  I  kept  it  going  some  two  years.  I 
have  carried  it  through  a  large  number  of  animals. 
I  can  only  .judge  with  regard  to  one's  own  experience 
of  these  particular  trypanosomes. 

3288.  Was  the  strain  varied  bypassing  from  animal 
to  animal,  or  did  you  find  it  constant  ? — All  strains  of 
trypanosomes  vary  enormously. 

3289.  As  you  pass  them  from  animal  to  animal  ? — • 
Yes,  if  jam-  pass  tliem  through  certain  animals. 

3290.  Sir  David  Bruce  told  us  that  he  had  come  to 
the  conclusion  that  rhodesiense  and  brucei  were  one  and 
the  same  ? — I  cannot  agree  with  regard  to  the  strains 
with  which  I  have  worked.  They  were  certainly  quite 
different. 

3291.  Another  witness  siiggested  to  us  (I  do  not 
know  whether  you  have  any  oxDinion  on  the  point)  that 
brucei  which  gave  nagana  to  susceptible  animals  might, 
under  certain  unknown  conditions,  change  not  in  form 
but  in  effect,  and  become  pathogenic  to  man  ? — I  do 
not  see  any  reason  why  it  should  not  under  certain 
conditions. 

3292.  There  is  much  more  to  be  learned  ? — Very 
much  more. 

3293.  I  do  not  know  whether  you  can  suggest  any 
lines  on  which  you  think  fm'ther  research  should 
proceed  ?-— I  personally  think  the  morphology  of  these 
things  is  taken  in  much  too  definite  a  way,  because  you 
can  prodiice,  by  passing  any  ti-ypanosome  that  I  have 


worked  with  through  various  animals,  things  that  are 
quite  milike  the  original  trypanosome. 

3294.  In  form  ? — In  form. 

3295.  And  possibly  in  effect  ? — By  using  certain 
chemical  substances  you  can  do  away  with  the  micro - 
nucleus  of  the  trypanosome.  You  can  alter  its  mor- 
phology so  much  by  environment  or  artificial  means,  such 
as  chemical  substances,  that  it  is  extremely  diflicult  to 
give  any  kind  of  formulation  except  a  personal  one. 
One  knows  what  one  has  worked  with,  but  to  give  any 
general  kuid  of  statement  that  would  be  satisfactory  is 
very  difiicidt. 

3296.  The  same  thing  may  happen  in  the  larger 
laboratory  of  nature  ? — Yes,  in  a  way  it  may.  Another 
thing  that  is  so  difficult  with  rega,rd  to  morphology  is 
varying  methods  of  preparation.  If  you  want  to  com- 
pare trypanosomes  thej  must  be  prepared  uniformly. 
Many  times  I  have  had  large  numbers  sent  to  me 
for  an  opinion  to  be  given  upon  them,  but  it 
is  very  difficult  becaiise  the  methods  of  preparation 
differ  from  mine.  You  can  only  judge  intimately 
about  trypanosomes  if  you  prepare  them  in  yom-  own 
way,  because  you  can  make  them  appear  so  different. 

3297.  (Sir  John  Bradford.)  First  of  all  I  want  to 
ask  you  a  few  questions  based  on  some  of  the 
answers  you  have  given  to  the  Chairman.  With  refer- 
ence to  the  case  of  Captain  Tulloch,  which  has 
been  mentioned  to  this  Committee  several  times,  I 
daresay  you  know  that  Captain  Tulloch  was  under  my 
care  for  a  time,  and  so  I  am  familiar  with  the  case  ? — 
Yes,  I  know. 

3298.  Did  you  actually  have  specimens  from  Captain 
TiiUoch's  blood  ? — Yes. 

3299.  What  was  your  opinion  as  to  the  identity  of 
that  trypanosome  ? — It  was  of  the  long  form  with  a 
flagellum.  In  the  specimens  that  I  had  there  were 
never  any  short  forms  at  all. 

3300.  Por  the  purposes  of  this  Committee  could 
you  give  it  a  name  ? — No,  but  you  saw  them  at  the 
time,  if  I  remember  rightly. 

3301.  I  am  afraid  I  do  not  remember. — I  think  I 
showed  you  some  of  them. 

3302.  Yes,  no  doubt  you  did.  —  You  might  have 
said  they  were  like  nagana. 

3303.  That  is  one  of  the  points  I  want  to  elicit. — 
They  were  quite  like. 

3304.  I  will  put  it  in  the  form  of  another  question. 
There  was  another  patient  of  mine  whose  blood  you 
have  had  many  opportunities  of  observing  who  died 
from  the  typical  disease  ? — Yes. 

3305.  He  was  one  of  the  early  cases.  Now  do  you 
think  that  the  trypanosomes  in  those  two  cases  were 
identical? — They  were  quite^like.  They  were  both 
arsenic  treated  cases. 

3306.  They  were  to  all  intents  and  purposes  from 
a  morphological  point  of  view  alike  ? — Yes,  quite  alike. 

3307.  Now  one  of  these  cases  followed  the  typical 
chronic  course,  did  it  not  ? — Yes. 

3308.  And  the  other  one  followed  the  acute  course  ? 
—Yes. 

3309.  And  they  both  of  them  came  from  Uganda  ? 
—Yes,  I  believe  so.  I  believe  that  Caj^tain  Tulloch 
was  there. 

3310.  (Sir  William  Leishman.)  Captain  Tulloch  con- 
tracted it  in  Uganda. 

3311.  {Sir  John  Bradford.)  I  suppose  that  it  might 
be  urged  that  the  trypanosomes  in  these  two  cases 
were  identical  ? — If  you  accept  morphology  as  the  only 
criterion. 

3312.  Yes,  I  am  only  on  the  morphology  at  the 
present  time.  I  want  your  opinion  on  the  morpho- 
logical question. — I  could  not  tell  the  difference.  I 
have  the  specimens  now. 

3313.  Yow  could  not  tell  the  difference  even  now  ? 
—No. 

3314.  They  were  both  Uganda  cases.  One  was  an 
acute  case  and  the  other  a  chronic  case.  As  regards 
the  cases  that  you  treated  successfully,  can  you  tell  us 
about  the  morphology  of  the  trypanosomes  in  those 
cases  ? — Yes,  they  were  both  of  the  long  form. 

3315.  Where  was  the  disease  conti'acted  ? — In  the 
north  of  Rhodesia,  I  believe. 
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3316.  May  I  ask,  because  of  course  none  of  us  on 
this  Committee  has  the  knowledge  that  you  have  on 
this  matter,  when  yoii  say  the  k)ug  form,  do  you  mean 
a  form  of  gainbiense  P — Tliere  are  two  forms  of  gnm- 
biense.  I  mean  the  form  that  has  a  flageUum  apart 
from  the  body. 

3317.  The  long  form  ?— Yes,  witli  a  flagellum 
extendhig  beyond  the  bod_y  of  the  trypanosome.  In 
the  short  form  the  liagellum  ends  with  the  body  of  the 
trypanosome. 

3318.  You  recognise,  then,  tliat  some  trypauosomes 
are  dimorphic  and  some  monomorphic  H — -We  descriljed 
four  forms  in  the  brucei  many  years  ago.  There  is 
more  than  one  form  in  the  case  of  e\'ery  trypanosome. 
I  should  imagine. 

3319.  I  want  to  avoid,  as  far  as  possible,  techni- 
calities in  this  matter,  but  some  of  the  witnesses  who 
have  been  before  U3  have  laid  great  stress  in  resjiect  of 
the  identity  or  non-identity  of  trypauosomes,  on  the 
question  whether  they  are  dimorphic  or  monomorphic. 
Do  you  accept  the  classification  of  trypauosomes 
that  some  are  dimoi-phic  and  some  are  monomorphic  ? — ■ 
Yes,  roughly. 

3320.  In   which  category  would  you  place  gnin- 
b/ense  and  rlioclssiense  ? — Both  of  them  dimorphic. 

3321.  In  which  category  would  you  place  bracei? 
— Monomorphic.  roughly,  although  it  is  not  absolute, 
I  think. 

3322.  I  tliink  I  am  right  in  sayiiig  that  you  and  I 
were  more  or  less  ans\veral)le  for  the  naming  of  the 
Trypanosoma  brucei  ? — Yes. 

3323.  You  have  specimens  of  that  still  ? — Yes. 

3324.  Would  you  tell  the  Committee  whether  the 
specimens  you  have  exhi))it  two  forms  or  one  form  ? — 
We  described  the  ordinary  form,  a  long  form  with 
a  flageUum  beyond  the  end.  We  also  descril)ed  large 
forms  that  you  find  in  certain  parts  of  the  body.  We 
also  descrijjed  forms  with  gi'anules  that  you  find 
in  certain  states  and  certain  animals.  There  was  no 
dimorphism  qua  the  flagellum,  which  is  the  point  that 
you  were  speaking  of,  that  is  a  short  form  with  no 
flagellum  beyond  the  body.    We  did  not  find  any. 

3325.  Would  it  be  correct  to  say  that  at  the  time 
of  our  observations  that  was  not  a  point  to  which  we 
greatly  directed  our  attention  ? — Yes. 

3326.  You  still  have  that  original  strain  in  the 
laboratory,  have  you  not  ? — I  had  until  recently. 

3327.  Can  you  tell  the  Committee  whether  it  has 
undergone  any  morphological  change  ? — No.  it  has 
undergone  no  change,  either  in  its  morphology  or  in 
its  effect  upon  laboratory  animals. 

3328.  At  the  present  time  does  it  not  exhibit  two 
forms,  a  broad  stumpy  form  and  a  long  form  ? — No,  it 
does  not. 

3329.  Do  you  think  that  it  is  at  all  likely,  as  has 
been  asserted  by  some  workers,  that  the  trypanosome 
that  Sir  David  Bruce  sent  home  on  that  occasion  was 
not  the  one  that  he  had  worked  at  in  Zululand  ? — How 
can  I  tell  ?    We  had  to  accept  what  was  given  to  us. 

3330.  You  know  that  that  has  l)een  said,  do  you 
not  ? — No,  I  did  not  know  it  had  been  said. 

(Mr.  Rothschild.)  I  do  not  quite  think  that  that 
was  what  was  said.  What  was  said  to  this  Com- 
mittee was  that  what  he  sent  home  as  brucei  from 
Rhodesia  and  Nyasaland  was  not  the  same  as  what 
he  sent  home  from  Zululand. 

3331.  {Sir  John  Bradford.)  That  may  be  so.  but 
the  other  has  been  said.  I  do  not  say  it  has  been  said 
to  this  Committee,  but  it  has  been  said.  {To  the 
witnesfs.)  It  is  a  point  of  some  importance,  is  it  not  ? — 
Certainly. 

3332.  As  regards  the  question  of  the  identity  or 
non-identity  of  rhodesiensc  and  brucei.  certain  observers 
have  said  with  regard  to  Sir  David  Bruce's  original 
work  in  Zululand,  tiiat  although  he  undoubtedly 
uitended  to  send  home  the  trypanosome  that  caused 
the  disease  which  he  was  then  investigating,  by  some 
chance  or  other  he  sent  home  another  trypanosome. 
Do  you  think,  from  yoiu"  experience  and  work  with 
trypauosomes,  that  there  is  any  solid  ground  for 
thinking  that  the  trypanosome  that  was  sent  home, 
and  that  you  and  I  described,  was,  so  to  say,  not  the 
one  that  Sir  David  Bruce  thought  it  was — No,  but 


I  do  not  see  how  you  can  tell.  We  had  to  accept 
the  animal  that  was  sent  to  us ;  we  had  no  means  of 
telling. 

3333.  You  have  worked  with  what  is  now  called 
Trypanosoma  rhodesiensc  ? — Yes. 

3334.  Do  you  look  upon  that  as  different  from  the 
one  you  have  desci-ibed  as  brucei?-  Certainly  with 
regard  to  those  in  the  animal  that  was  sent  to  me 
1>y  Dr.  Daniels.    I  had  it  going  for  some  time. 

3o3.j.  Do  you   base   that   on  morphology  only  ? 
—No. 

3336.  Morphology  and  clinical  experience  ? — Yes. 

3337.  I  think  you  told  the  Chairman  that  you  are 
satisfied  that  one  and  the  same  tryijanosome  will  vary 
in  its  morphology  as  a  result  i>f  having  passed  through 
ditferent  animals  ? — Yes. 

3338.  Would  you  give  us  an  instance  of  that  r 
Would  you  name  a  trypanosome  and  the  animal — I 
was  thinking  of  the  most  gross  example,  and  that  is 
the  passing  of  nagana  through  a  cold  blooded  animal, 
a  frog,  as  we  did  years  ago. 

3339.  Would  you  tell  the  Committee  what  the 
changes  are  ? — The  trypanosome  becomes  very  much 
smaller.  I  am  not  quite  prepared  to  give  the  actual 
measurements,  but  I  should  say  roughly  nearlj'  half 
the  size  that  it  is  in  the  mammal,  and  if  it  is  put  back 
in  the  rat  again  it  gets  very  much  larger  than  the 
original  trypanosome  in  the  rat.  You  nearly  double 
the  length  l)y  passing  nagana  through  a  cold  blooded 
animal,  but  in  the  rat  it  gradually  comes  back  to  the 
normal  size.  The  example  that  was  most  familiar  to 
us  was  the  growing  of  nagana  in  rabbits.  It  grows 
with  great  diificulty.  You  get  a  very  chronic  disease  ; 
and  there  the  trypauosomes  are  not  the  same  to  look  at. 
They  are  smaller  and  they  are  thinner,  and  still  more 
so  in  the  goat  where  they  grow  with  greater  difficulty. 

3310.  You  are  satisfied  that  if  they  are  passed 
through  animals  wdiich  are  at  any  rate  not  very  far 
removed  they  may  alter  in  their  morphology  ? — Yes, 
they  do,  certainly,  and  by  chemical  means"  you  can  do 
away  with  the  micronucleus. 

3341.  Yes,  but  that  is  another  point,  is  it  not  ? — - 
It  is  a  question  of  how  you  can  alter  them  l)y  artificial 
means.    That  is  the  point. 

3342.  One  of  the  points  I  have  in  my  mind  is  this 
— that  some  witnesses  have  gone  so  far  as  to  throw 
doubt  on  whether  the  different  trypauosomes  in  wild 
animals  and  so  on  are  forms  of  one  and  the  same. 
Have  you  any  doubt  that  many  of  these,  or  some  of 
these,  at  any  rate,  are  specifically  different  ? — -I  do  not 
think  that  our  knowledge  enables  us  to  say  at  all 
without  comjjaring  the  effect  upon  animals  and  without 
a  uniform  method  of  preparation. 

3343.  Provided  that  those  conditions  are  complied 
with  do  you  think  that  then  you  can  definitely  separate 
the  different  forms  ? — I  shoidd  say  that  if  the  experi- 
ments were  extensive  enough  yoxi  could. 

3344.  As  a  matter  of  fact  would  you  separate 
gambiense  from  rhodesiense  ? — Certainly. 

334.5.  I  think  you  said  that  you  would  also  separate 
rliodesiense  from  brucei? — Yes. 

3346.  You  would  separate  rhodesiense  from  gam- 
biense ? — Certainly.  With  regard  to  the  effect  on 
laboratory  animals,  in  my  experience  it  is  quite 
different.  Therefore,  if  it  is  the  same  form  it  is  in  an 
exalted  condition.  Rhodesiense  kills  all  the  ordinary 
laboratory  animals  much  quicker  than  the  gambiense 
that  we  have  used. 

3347.  Can  you  tell  us  roughly  the  difference,  say, 
in  a  rat  or  any  animal  you  like  to  take  ? — The 
diificulty  comes  in  again  that  the  two  strains  of  gam- 
biense that  Sir  David  Bruce  sent  home  acted  differently 
upon  laboratory  animals.  With  regard  to  the  so-called 
gambiense,  the  form  that  produced  exudation  round 
the  vessels  of  the  rats  that  were  inoculated  (signs 
that  were  comparable  to  the  lesions  in  humans) 
took  very  often  six  or  eight  months  to  kill  a  rat, 
whei'eas  rhodesiense  kills  them  in  16  to  20  days 
The  longest  is  20  days  1  think,  and  very  often  death 
occurred  within  that  time. 

3348.  In  your  experience  with  rhodesiense,  have  you 
had  any  animals  survive  for  a  prolonged  period  ?-  —No, 
not  without  treatment. 
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3349.  That  what  I  mean. — Rabbits  even  will  go 
down  under  a  month. 

3850.  From  the  clinical  point  of  ■N'iew  in  animals 
would  you  say  that  the  clinical  picture  produced  by 
rhodesiense  resembled  at  all  that  produced  by  brucei  ? 
—No. 

3351.  In  what  way  does  it  differ? — It  differs  in  the 
spleen  principally  I  should  think.  I  do  not  think  you 
ever  get  the  same  enlargement  of  the  spleen  in  rhode- 
siense  as  you  do  in  nagana,  and  you  do  not  get  the 
changes  and  destruction  of  the  bone-matter  that  you 
do  in  nagana.  Those  are  the  only  things  I  can  think 
of  at  the  present  moment  which  are  particularly 
concei'ned. 

3352.  I  gathered  from  a  former  answer  tliat  the 
clinical  picture,  the  symptoms  jDroduced  by  rhodesiense, 
are  quite  different  in  animals  from  those  produced  by 
gambiense — much  more  acute  ? — Much  more  aciite. 

3353.  I  want  to  Icnow  whether  the  clinical  picture 
produced  by  rhodesiense  is  very  different  from  that 
produced  by  brucei,  or  whether  it  resembles  it  ? — It 
more  nearly  resembles  brucei  than  it  does  gambiense. 

3354.  [Br.  Bagshawe.)  You  said  in  reply  to  the 
Chairman  that  you  did  not  think  that  entomological 
research  would  lead  to  any  appreciable  result.  What 
do  you  base  that  opinion  on  ? — Since  it  has  done  so 
little  towards  getting  rid  of  the  disease. 

3355.  With  regard  to  the  conti-ol  of  trypanosome 
diseases  in  Africa,  do  you  think  it  is  impossible  to  get 
rid  of  the  fly  ? — I  do  not  know. 

3356.  What  was  in  my  mind  was,  have  sufficient 
attempts  been  made  ? — That  I  do  not  know. 

3357.  Has  the  subject  been  studied  sufficiently? — 
We  know  the  habits  of  the  fly,  do  we  not  ? 

3358.  I  do  not  think  we  do  know  much.  We  know 
a  little  about  palpalis,  hut  I  think  very  little  about 
morsitans.  My  own  idea  was  that  we  have  a  great 
deal  to  learn. — On  the  entomological  side  ? 

3359.  Tes. — It  may  be.  My  opinion  on  a  thing  of 
that  kind  is  not  worth  very  much,  because  I  have  never 
been  there  and  I  do  not  know  anything  about  the  fly  on 
the  spot. 

3360.  Do  you  think  that  if  we  got  a  more  complete 
knowledge  of  the  habits  and  life  history  of,  say, 
morsitans,  we  might  possibly  find  a  way  of  dealing 
with  it — a  practical  method  ? — I  should  not  have 
thought  so,  but  I  may  l^e  quite  wrong.  My  work 
has  been  entirely  apart  from  the  insect  side  and  I 
would  not  like  you  to  attach  any  importance  to  my 
opinion. 

3361.  {Mr.  Buxton.)  With  regard  to  your  experi- 
ments with  intravenously  deposited  antimony  —  is 
that  the  right  way  to  describe  it? — You  inject  it 
into  the  veins.  Solid  particles  of  antimony  are  taken 
up  by  the  white  blood  coi-puscles  and  converted  by 
them  into  some  soluble  form. 

3362.  And  deposited  ? — No.  They  are  converted 
into  a  soluble  form  and  then  diffused  through  the 
blood  stream  apparently. 

3363.  How  is  the  first  introduction  achieved  ?  Is  it 
simply  by  mechanical  means  ? — Simply  injected  by  a 
hypodermic  syringe  into  the  veuis. 

3364.  I  thought  you  mentioned  the  word  "  electro- 
lytically"  ? — The  antimony  is  electi'olytically  deposited 
on  zinc. 

3365.  You  said  that  this  treatment  has  been  tried 
in  a  number  of  cases  of  nagana,  and  successfully  ? — 
Yes,  in  animals. 

3366.  Was  that  in  Africa? — No;  experimental 
animals  here. 

3367.  Did  I  understand  you  to  say  100  per  cent,  of 
successes  ? — With  rats  1 00  per  cent.  It  went  down  as 
the  animals  became  lai-ger  and  more  difficult,  Ijecause 
you  could  not  get  the  same  number  or  quality. 

3368.  As  regards  the  treatment  of  animals  do  you 
regard  that  as  a  hopeful  line  of  treatment  ? — Yes,  I  do. 

3369.  Has  it  been  practically  tried  to  any  very  con- 
siderable extent? — It  has  been  tried  in  a  small  way  in 
Rhodesia.  It  has  been  tried  with  good  results  arrongst 
the  horses  there,  but  it  was  done  by  a  man  who  was 
very  busy  otherwise. 

3370.  It  has  not  been  generally  introduced  ? — No. 


3371.  Perhaps  not  much  is  known  about  it  ? — No,  it 
has  never  been  pushed  in  any  way.  The  Egyptian 
Government  were  the  only  jjeople  who  took  it  up,  and 
they  sent  Captain  Ranken,  who  was  working  with  me 
for  a  couple  of  years,  to  try  the  effect  on  humans  owt 
in  the  Lado.  It  is  being  tried  on  a  fairly  large  scale, 
so  we  shall  know  whether  there  is  anything  in  it  or  not. 

3372.  On  the  human  being  ? — On  the  human  being. 

3373.  Has  it  not  been  directed  to  the  treatment  of 
disease  in  animals  there  ? — It  has  not  been  tried  on 
animals  at  all  out  there  in  any  consecutive  way. 

3374.  No  steps  have  been  taken  in  that  direction 
that  you  know  of  ? — No. 

3375.  {Dr.  Balfour.)  It  is  a  small  point,  but  it  was 
the  Sudan  Government,  not  the  Egyptian  Government, 
who  sent  Captain  Ranken  out. — To  me  it  is  Egypt. 
I  did  not  know. 

3376.  I  have  seen  Captain  Ranken's  work  and  can 
testify  to  the  efficacy  of  the  metallic  antimony  treat- 
ment, but  it  has  certain  disadvantages,  has  it  not  ? 
—Yes. 

3377.  If  you  miss  a  vein,  as  even  an  expert  worker 
like  Captain  Ranken  may  do.  you  get  necrosis  of  the 
tissues  ? — Yes. 

3378.  And  occasionally  you  get  constitutional  dis- 
turbance ? — Yes,  in  a  certain  nvimber  of  cases,  especially 
old  cases  or  cases  in  old  people. 

3379.  Are  the  constitutional  effects  due  to  the 
toxicity  of  the  drug,  or  to  some  sjDecial  condition  of 
the  patient  ? — I  should  have  thought  the  condition 
of  the  patient.  We  could  kill  old  horses  quite  easily. 
With  regard  to  fairly  decent  horses  a  mixch  larger 
dose  wotild  have  no  effect  on  them  constitutionally. 

3380.  When  yott  are  treating  a  large  number  of 
cases  there  is  very  little  time  to  go  carefully  into  each 
case  ? — Y  es.  It  is  only  in  cases  in  a  certain  stage,  I 
think,  that  it  can  be  any  good.  I  think  that  there  it 
can  be  of  use. 

3381.  The  other  day  I  was  asked  to  recommend  a 
drug  for  a  case  of  Nyasaland  sleeping  sickness  which 
is  in  London  at  present.  I  was  unable  to  suggest  any- 
thing new  and  I  sought  advice  on  the  subject.  Dr.  Dale, 
of  Herne  Hill,  suggested  the  use  of  the  colloidal  salts 
of  heavy  metals.  They  have  come  into  use  in  the 
case  of  silver  salts  in  dysentery. — Yes.  Sir  William 
Crookes  sent  to  the  committee  of  the  Royal  Society 
some  that  he  had  prepared  of  silver,  mercttry,  and 
several  strengths  of  antimony.  We  found  the  silver 
of  no  avail,  the  mercury  of  no  avail,  and  the  antimony 
nothing  like  so  active  as  the  metallic  form. 

3382.  Do  you  think  that  bismitth  would  give  any 
results  ? — I  have  never  tried  it. 

3383.  The  colloidal  salt  of  bismuth  would  be  much 
less  toxic  than  ordinary  bismuth  ? — Yes. 

3384.  So  it  would  be  worth  trying.  Colloidal  salt 
of  bismuth  was  recommended  as  a  matter  of  fact. — 
My  experience  of  the  colloidal  substances  is  that  they 
become  immediately  changed  in  the  blood  so  they 
are  no  longer  colloidal. 

3385.  I  do  not  know  whether  you  have  seen  a  note 
concerning  a  French  preparation  which  has  just  came 
out,  called  antiluetin,  used  in  syphilis.  It  is  in  part  an 
oxide  of  antimony,  a  new  antimony  preparation  which 
is  said  to  be  exceedingly  efficient. — No,  I  have  not 
seen  it. 

3386.  So  that  you  cannot  give  any  opinion  as  to 
that  ?— No. 

3387.  In  the  late  stages  the  difficidty  with  antimony 
and  all  these  drugs  is  the  lack  of  penetrating  power. 
They  cannot  get  through  the  spinal  membrane.  Now 
what  is  your  opinion  with  regard  to  intrathecal  injec- 
tion, using  the  blood  serum  of  a  patient  who  has  been 
treated,  which  presumably  contains  antibodies,  and 
injecting  that  into  the  spinal  canal  ?■ — I  have  no 
experience  of  that. 

3388.  Is  it  not  a  line  of  treatment  that  might  be 
usefully  applied  to  these  antimony-treated  patients  ?— 
It  would  very  likely  be  of  jise. 

3389.  Is  it  not  worth  while  to  suggest  it  to  Captain 
Ranken  as  a  method  worth  trying  ? — Yes.  I  tried 
injecting  antimony  into  the  spinal  canals  of  animals. 

3390.  Is  not  that  dangerous  ?• — We  lost  no  animals. 
We  treated  one  animal  with  very  acute  surra,  that 
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ordinary  injections  had  not  touched,  for  eight  or  nine 
months.    It  constantly  got  a  recurrence. 

3391.  Would  you  not  rather  employ  a  serum  in 
n  human  being  than  antimony  itself  P — No,  but  I 
think  it  quite  a  thing  to  try. 

3392.  Dr.  van  Someren  tried  it  for  some  cases  in 
1908  or  1909  in  Uganda.  They  were  cases  in  extremis 
he  admitted,  and  not  suita,ble  for  the  test.  He  got  no 
results,  but  it  might  be  well  worth  while  repeating  the 
work  in  the  Lado  ? — I  think  so. 

3393.  Now,  possil)ly,  by  adding  something  to  the 
antimony  or  trypanocidal  drug,  it  would  act  as  a 
carrier  to  convey  the  drug  through  the  spinal  membrane 
into  the  spinal  fluid  ? — Yes,  if  we  could  find  something. 

3394.  Something  like  urotropin  which  passes  so 
readily  into  the  canal  that  it  can  easily  be  detected 
in  the  spinal  fluid.  Would  it  be  possible  to  combine 
urotropin  with  antimony  ? — Quite,  I  should  think. 

3395.  Would  it  have  any  action  on  it  ? — I  do  not 
think  it  would.  Antimony  is  very  inert  as  a  metal.  It 
might  be  tried.  Both  those  suggestions  would  be  very 
valuable  to  Captain  Ranken.  He  has  a  large  number 
of  cases  to  try  them  upon. 

3396.  I  wi'ote  to  him  some  time  ago  about  using 
urotropin,  but  I  have  not  heard  from  him.  Has  he 
mentioned  the  matter  to  you  ? — No. 

3397.  Non-pathogenic  trypanosomiasis  may  very 
often  exist  in  a  cryptic  form.  You  cannot  find  the 
parasites  by  ordinary  examination  of  the  Ijlood.  Do  you 
think  that  pathogenic  trypanosomiasis  may  exist  in  a 
similar  condition  ?  Have  you  sufiicient  experience  to 
say  ? — I  should  think  it  could.  It  all  depends  on  what 
value  you  attach  to  the  ordinary  microscopic  examina- 
tion of  the  blood.  You  very  often  may  inoculate  an 
animal  successfully,  Ijiit  not  find  any  trypanosomes  in 
the  blood  used  by  ordinary  microscopic  examination. 

3398.  Is  that  due  to  the  fact  that  there  is  a  paucity 
of  trypanosomes  in  the  blood,  or  that  the  parasites  are 
present  in  some  special  form  ? — That  I  do  not  know. 

3399.  Yo\i  have  formed  no  definite  idea? — No, 
except  in  regard  to  the  granules  described  by  Fry. 
You  can  burst  all  the  trypanosomes  with  concentrated 
salt  solution,  and  the  infectivity  remains.  Of  course, 
there  is  the  possibility  of  one  or  two  escaping. 

3400.  The  passage  of  a  trypanosome  through 
animals  may  result  in  increasing  its  virulence  ? — Yes. 

3401.  Do  you  think  that  such  passage  might  alter 
also  what  you  may  call  its  "  selective  capacity,"  and 
that  a  trypanosome  which  had  not  been  originally 
pathogenic  to  man  might  become  so  by  having  passed 
through  animals  ? — I  think  it  is  quite  possil)le,  the 
man  being  in  a  certain  given  state.  I  suppose  that  all 
parasitism  comes  about  in  that  wuy  originally. 

3402.  The  man  would  have  to  be  in  a  special  con- 
dition, you  think  ? — He  would  have  to  be  in  a  special 
condition. 

3403.  Do  you  think  that  a  feasible  exjjlanation  of 
what  has  hapj^ened  in  Nyasaland  ? — I  should  think  so. 

3404.  Professor  Minchin  -put  forward  that  view  and 
you  yourself  hold  it  ? — Yes. 

3405.  (Mr.  Austen.)  Whence  came  the  trypanosome 
sent  to  you  by  Dr.  Daniels  that  you  regai'd  as  Trypano- 
soma rJwdesiense  ? — He  sent  me  a,  rat  inoculated  from 
a  patient  here. 

3406.  But  was  the  strain  derived  from  Nyasaland 
or  Rhodesia  ? — Dr.  Bagshawe  could  tell  you  where  the 
first  case  came  from. 

(Dr.  Barjsliawe.)  That  was  from  North-Eastern 
Rhodesia. 

3407.  {Mr.  Austen  to  the  vntaess.)  You  told  the 
Chairman  that  you  think  that  at  any  moment  the 
Nyasaland  or  North-Eastern  Rhodesian  form  of  sleep- 
ing sickness  may  become  epidemic.  Do  you  regard  it 
as  a  new  disease  ? — I  think  that  with  such  information 
as  I  have  with  regard  to  it,  I  should  regard  it  as  a 
new  disease.  As  I  have  been  saying  to  Dr.  Balfour, 
if  you  had  a  man  in  a  given  condition,  an  animal 
trypanosome  might  possilsly  be  able  to  grow  in  him. 

3408.  Would  that  explain  the  simultaneous  exis- 
tence of  the  same  disease  in  several  widely  diiferent 
parts  of  Africa  ? — It  is  not  in  several  widely  different 
parts,  is  it  ?  Did  not  the  Uganda  disease  come  from 
the  West  Coast  F 


3409.  I  am  not  talking  aljout  the  disease  caused 
1')y  Trypanosoma  cjambiense,  but  the  Nyasaland  or 
Rhodesian  form  of  the  disease.  Unless  I  am  mistaken, 
I  believe  that  that  disease  has  been  diagnosed  not  only 
in  Nyasaland  but  iu  North-Eastern  Rhodesia,  in 
G-erman  East  Africa,  and  in  Portuguese  East  Africa, 
and  that  it  exists  in  at  least  four  centres  ? — They  are 
all  in  communication,  are  they  not,  by  trade  routes  ? 

3410.  Would  you  regard  it  as  pro))ably  having 
arisen  from  one  source  ? — It  is  very  difiicult  to  give  an 
opinion  on  that  point. 

3411.  You  have  nothing  to  go  upon? — I  have 
nothing  to  go  upon.  I  have  only  worked  with  the 
disease  here,  and  not  out  there.  It  is  impossible  for 
me  to  give  an  opinion. 

3412.  You  liave  stated  that  yon  consider  that 
Trypanosoma  rhodesiense  is  a  distinct  species  from 
Trypayiosoma  hruceU — The  two  I  have  had  to  work  with 
ai-e  certainly  distinct  Ijoth  morphologically  and  in  their 
effects  upon  animals. 

3413.  Do  you  consider  that  Trypanosoma  rhodesi- 
ense would  always  be  pathogenic  to  man  or  would  it 
only  be  occasionally  pathogenic  ? — It  may  wear  itself 
out  like  the  disease  has  on  the  West  Coast.  All  such 
diseases  tend  to  wear  themselves  out. 

3414.  You  must  excuse  my  ignorance  but  I  do  not 
([uite  follow.  You  said.  I  think,  in  reply  to  Dr.  Balfoixr 
just  now,  that  if  you  passed  the  same  trypanosome 
through  the  same  species  of  animal  several  times  you 
raised  its  virulence  ? — You  may  or  may  not. 

3415.  It  does  not  always  occur  .P — No,  and  it  occurs 
under  conditions  we  do  not  know  anything  of. 

3416.  May  the  virulence  be  diminished  instead  of 
raised  l^y  passage  in  that  way  ? — Yes,  it  may. 

3417.  And  in  that  case  it  may  l)ecome  non-patho- 
genic to  the  animal  ? — Yes.  AU  these  things  are  not 
certain,  as  there  are  so  few  facts. 

3418.  There  is  a  condition  of  non-pathogenicity  or 
equilibrium  in  the  case  of  Trypanosoma  brucei  in  the 
big  game,  or  in  the  case  of  Trypanosoma  lewisi  in  the 
rat,  I  take  it  ? — Yes. 

3419.  That  stage  exists  in  animals  however  it  is 
arrived  at.  Do  you  consider  that  there  is  at  the  present 
time  any  evidence  of  immunity,  so  far  as  you  know,  to 
trypanosomes  among  human  beings  <f  I  am  speaking 
of  the  Rhodesian  form. — I  have  no  means  of  judgmg. 

3420.  You  do  not  know  ? — No. 

3421.  Do  you  consider  it  likely  that  if  there  were 
immunity  a  white  man  would  possess  that  immunity  ? 
— I  do  not  see  why  he  should. 

3422.  This  is  what  is  iu  my  mind.  Assuming  such 
immunity  to  exist  to  a  partial  extent,  would  it  not  be 
more  likely  to  be  found  among  people  who  had  been 
exposed  for  an  indefinite  time  to  infection  by  trypa- 
nosomes, rather  than  among  people  who  had  been 
shielded  from  it  by  their  geographical  position  ? — Yes, 
you  would  expect  it  to  be  so. 

3423.  As  you  are  doubtless  aware,  one  explanation 
of  the  failure  of  Dr.  Taute  to  infect  himself  in  his  well 
known  experiment  is  that  he  was  immime  ? — That  sort 
of  thing  has  been  done  often.  Pettenkoffer  swallowed 
a  spoonful  of  cholera  bacilli.  You  must  be  in  a  certain 
state  for  many  diseases  to  affect  you. 

3424.  Two  factors  must  be  present?  One  is  not 
sufiicient  ? — Yes. 

3425.  We  know  that  with  regard  to  other  diseases, 
diphthei-ia,  for  instance  ? — Yes, 

3426.  (Sir  Steivart  Stockman.)  With  regard  to  these 
animals  that  you  cured,  you  tried  reinfecting  them,  did 
you  not  ? — Yes,  some  of  them. 

3427.  With  what  result? — There  was  no  protection. 

3428.  In  no  case  ? — No. 

3429.  Do  you  think  there  is  any  stage  at  which  you 
could  cure  them  and  leave  them  immune? — We  did 
not  find  that  in  any  case. 

3430.  They  were  immmie  in  no  case  ? — No. 

3431.  (Mr.  Rothschild.)  I  do  not  wish  to  labour 
the  question  of  entomological  research,  but  there  is 
one  point  which  arose  out  of  an  answer  you  gave  to 
the  Chairman.  You  said  that  you  thought  from  what 
you  have  read  of  the  works  of  others  that  the  best 
method  of  research  would  be  by  trying  the  experiraer  t 
of  clearing  a  certain  area  of  game  and  surroundingif 
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with  a  fence  and  putting  scientific  workers  to  work  to 
see  what  the  result  was  ? — Yes. 

3432.  Do  you  not  think  that  the  success  of  that 
experiment  depends  a  great  deal  on  our  learning 
various  things  about  the  fly  of  which  we  are  ignorant  P 
For  instance  we  are  absolutely  ignorant  as  to  the 
distance  the  fly  will  travel,  and  it  is  of  great  import- 
ance to  know  what  width  of  country  outside  your 
experimental  area  you  would  have  to  clear  of  bush  to 
prevent  outside  flies  from  coming  in  and  altering  the 
percentage  of  infectivity  ;  is  not  that  so  ? — Yes. 

3433.  And  there  are  also  doubts  as  to  whether  the 
fly  does  not  imdertake  peiiodic  migrations  for  the 
purpose  of  reproduction  during  the  breeding  season, 
and  not  always  to  the  same  place.  Would  not  those 
facts  have  to  be  ascertained  before  you  could  select  an 
area  and  put  it  into  a  suitable  condition  for  your 
experiment  ?  Ought  you  not  to  undertake  that  kind 
of  research  in  order  to  make  your  experiment  a  suc- 
cess.*— -Yes  I  quite  agree.  Judging  only  from  what 
has  been  done  up  to  the  present  time  with  regard  to 
the  investigation  of  the  fly,  it  does  not  seem  to  me  that 
deductions  from  that  would  lead  very  much  further, 
but  I  may  be  entirely  wrong,  because  I  know  nothing 
of  the  place,  or  the  fly  there. 

3434.  I  quite  understand  that  what  has  been  pub- 
lished about  the  fly  appears  more  or  less  to  be  the  full 
extent  of  what  we  can  ascertain,  but  as  far  as  I  know 
the  definite  bionomics  published  conceni  only  the 
Uganda  palpalis,  and  we  know  practically  nothing 
about  the  morsitans. — That  is  so. 

3435.  [Dr,  Chalmers  Mitchell.)  In  reply  to  Mr.  Austen 
who  was  asking  you  about  Dr.  Taute's  case  I  imder- 
stood  you  to  say  that  the  state  of  the  person  might 
influence  the  question  of  whether  the  infection  took 
or  not  ? — Yes. 

3436.  In  the  case  of  animals,  you  have  injected  a 
very  large  number  of  animals  with  trypanosomes  have 
you  not  ? — Yes. 

3437.  Do  you  find  they  often  do  not  take  ? — No, 
never. 

3438.  They  take  every  time  ? — Yes.  What  I  said 
referred  to  the  initial  infection,  the  way  the  thing 
becomes  parasitic.  I  meant  that  you  must  have  a 
man  in  a  particular  state  (presuming  that  the 
rhodesiense  is  brucei)  for  the  animal  trypanosome  to 
be  able  to  affect  him. 

3439.  You  mean  for  the  creation  of  the  thing  ?— 
Yes,  for  the  creation  of  the  parasitism. 

3440.  Now  that  rhodesiense  has  been  created,  would 
you  expect  it  to  take  or  not  expect  it  to  take  every 
time  it  was  properly  introduced  into  a  human  body  ? 

 Yes,  from  one's  experience  of  animals.  I  should 

expect  it  to  take  quite  readily,  because  it  is  in  a  very 
active  state  at  the  present  time. 

3441.  In  reply  to  various  members  of  the  Com- 
mittee you  have  told  us  a  good  deal  about  your  views 
on  the  morphology  of  these  trypanosomes.  I  gather 
that  you  find  very  great  difliculty,  becaixse  of  the 
different  way  in  which  the  preparations  have  been 
made  ? — Yes. 

3442.  But  behind  that  have  you  the  opinion  that 
they  are  separate  although  not  easy  to  separate  or 
that  they  are  not  separate  ?  Have  you  formed  an 
opinion  ? — There  are  certain  groups  that  one  has 
separated  in  one's  mind  from  working  with  them. 

3443.  I  know  that  you  dislike  names,  but  can  you 
put  fjamhiense  into  a  group  of  that  kind  ?  Do  you 
think  that  that  is  fairly  separate?— I  should  put 
gamhicnse  and  rhodesiense  and  pecaudi  together,  but  T 
have  not  anything  to  show  that  that  is  definite. 

3444.  On  the  whole  you  are  disposed  to  think  that 
they  are  separable? — Yes,  I  think  one  can  separate 
them,  having  worked  with  them. 

3445.  Even  although  it  is  very  difiicult  in  a 
particular  case — if  they  have  been  for  instance  over 
treated  with  arsenic  and  spoiled  ? — Yes. 

3446.  I  forget  exactly  the  question  you  were  asked, 
but  1  understood  you  to  say  that  your  answer  was 
modified  so  to  speak,  because  the  case  of  which  you 
were  speaking  had  been  treated  with  arsenic  ? — Yes. 

\  3447.  That  the  form  of  trypanosome  had  been 
sophisticated  ?— These  were  cases  of  sleeping  sickness 


of  a  different  clinical  course,  and  in  both  cases  they 
had  been  heavily  treated  with  arsenic,  and  in  both  cases 
the  trypanosomes  were  of  the  long  variety  rather  than 
the  short  variety  that  you  associate  with  sleeping 
sickness. 

3448.  Do  you  mean  by  that  that  the  production 
of  this  long  variety  might  possibly  have  been  due  to 
the  action  of  arsenic  ? — No.  I  found  them  in  animals 
in  the  same  way  without  knowing  why  they  became 
long  or  short. 

3449.  Then  why  did  you  bring  arsenic  into  it  at 
all  ?  I  do  not  understand. — There  was  nothing 
characteristic  in  these  particular  trypanosomes  of 
sleeping  sickness.  If  you  had  shown  them  to  anybody 
he  could  not  have  said  that  they  were  characteristic  of 
human  sleeping  sickness. 

3450.  I  follow.  Now,  when  trypanosomes  are 
found  in  a  wild  animal  (for  instance  we  have  had 
reports  that  trypanosomes  have  been  found  in  a 
percentage  of  wild  animals  by  Dr.  Kinghorn  and 
other  people)  have  you  much  faith  in  the  power  to 
distinguish  in  that  way  and  to  identify  the  trypano- 
some in  that  way  ? — No,  not  in  that  way. 

3451.  Would  you  attach  much  value  to  it  if  you 
were  told  that  a  particular  kind  of  trypanosome  had 
been  found  in  15  per  cent,  of  freshly  killed  koodoo  for 
instance  ? — It  would  depend  on  the  kind  of  trypanosome 
— a  long  form  of  trypanosome  or  a  short.  Those  are 
the  characteristics  that  you  can  instantly  tell  even 
with  bad  preparations,  such  a  thing  as  the  difference 
between  the  T.  nanum  and  rhodesiense,  for  instance, 
one  a  short  form  and  the  other  a  long  one. 

3452.  Take  brucei  and  rhodesiense,  for  instance  ? — 
Judging  fi'om  my  own  experience  of  strains  I  have 
used,  I  could  tell  the  difference  certainly. 

3453.  Take  preparations  from  newly-shot  animals  in 
Africa? — It  depends  very  much  on  the  personal  ele- 
ment. If  you  are  working  with  certain  strains  of 
trypanosomes  for  many  years,  you  get  to  know  them 
although  you  cannot  describe  exactly  by  what  means 
you  get  to  know  them. 

3454.  Roughly  for  how  many  years  have  you  been 
woi'king  with  trypanosomes  ? — Fifteen. 

3455.  And  you  still  find  a  little  difficulty  in  being 
quite  certain  ? — Yes. 

3456.  Would  you  expect  that  a  young  man,  how- 
ever clever  he  was.  who  had  been  working  for  two  or 
three  years  might  be  relied  upon  ? — He  would  be  able 
to  tell  the  difference  between  short  forms  and  long 
forms,  because  those  are  obvious  to  anybody,  but 
between  brucei  and  siu'ra,  for  instance,  it  is  not  easy  to 
distinguish  at  all  unless  you  are  continually  looking 
at  them. 

3457.  Thank  you  very  much.  Now  you  have  for  a 
good  many  of  years  done  a  large  number  of  expei'i- 
ments  for  the  Zoological  Society  ? — Yes. 

3458.  I  think  I  am  right  in  saying  that  you  have 
taken  a  special  interest  in  the  blood  parasites,  have  you 
not  ?— Yes. 

3459.  And  described  many  new  forms  ? — Yes. 

3460.  You  have  been  on  the  look  out  for  blood 
parasites  ? — Yes. 

346 1.  Have  you  found  any  trypanosomes  in  reptiles  ? 
—Yes. 

3462.  Have  you  found  any  trypanosomes  in  birds  ? 
— Yes,  I  have  described  13  new  ones  in  birds. 

3463.  I  did  not  mean  any  new  ones  in  reptiles,  but 
have  you  found  any  trypanosomes  in  reptiles  — Yes,  I 
have  found  in  tlie  ordinary  edible  frog  ordinary 
trypanosomes  and  I  have  described  them  in  one 
other  frog  in  which  they  have  not  been  described 
before. 

3464.  Ton  also  spoke  (I  think  in  reply  to  Sir  John 
Rose  Bradford)  of  having  persuaded  a  human 
trypanosome  to  take  up  its  abode  in  the  frog  ? — No, 
hrucei. 

3465.  Do  you  think  it  would  be  impossible  or 
unlikely  that  in  nature  human  trypanosomes  or  animal 
trypanosomes  could  effect  their  entrance  into  birds  and 
animals  and  into  reptiles  ? — They  grow  with  great 
difficulty  in  birds  and  reptiles.  I  was  only  speaking  of 
it  with  regard  to  the  morphology.    I  could  produce  a 
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brucei  that  was  40  microns  in  length  which  is  more 
than  double  the  usual  length. 

3166.  Do  you  think  there  is  a  physiologically  innate 
hostility  between  reptilian  and  avian  blood  in  this 
respect  ? — The  avian  trypanosome  would  grow  in  a 
frog  but  not  in  a  mamjnal,  or  only  with  great  diiRculty. 

3167.  Have  you  found  any  trypanosomes  in 
mammals  in  the  G-ardens  ? — -In  one  case,  in  a  fat  mouse 
from  the  Sudan. 

3468.  What  kind  of  trypanosome  was  it? — Unfor- 
tunately the  animal  had  been  dead  for  some  time,  and 
I  could  not  carry  it  on.  It  was  of  the  long  type.  It 
looked  roughly  like  brucei,  but  I  have  no  evidence 
because  I  could  not  carry  it  on.  I  found  a  very  large 
spleen. 

3169.  You  practically  do  not  miss  a  post-mortem 
on  any  aiiimal  that  dies  the  Gardens  do  you  ? — No, 
I  have  not  missed  any  bird,  reptile,  or  animal 
which  had  died  dui-ing  the  last  five  years. 

3170.  You  have  been  particularly  on  the  h^ok  out 
for  f)Ost-mortem  symptoms  and  microscopic  evidence  ? 
—Yes. 

3171.  You  have  found  no  trypanosomes  in  mammals 
in  the  Gardens  ? — Only  the  one  mentioned. 

3472.  We  keep  a  record  of  the  locality  from  whicli 
our  animals  come.  You  will  bear  me  out  when  I 
remind  you  of  that  ? — Yes. 

3473.  From  the  Sudan  and  the  Bahr-el-Ghazal 
in  the  last  five  years  we  had  11  carnivores  and  three 
gazelles  on  which  you  made  post-mortem  examinations  ? 
—Yes. 

3474.  You  found  no  trypanosomes  in  them  ? — 'No. 

3475.  From  North-Eastern  Rhodesia  and  Basuto- 
land  in  the  same  time  we  have  had  two  river-hog.  one 
wart-hog, 'three  zebra  and  21  diiferent  antelopes.  Have 
you  found  any  trypanosomes  in  them  ? — No. 

3476.  From  British  East  Africa  and  Uganda  in  the 
same  period  ten  carnivores,  one  river-hog,  two  wart-hog 
and  a  rhinoceros.  Have  you  found  any  trypanosomes 
in  them  ? — No. 

3477.  I  have  picked  out  from  our  records  only 
those  animals  which  have  come  from  ai-eas  in  which 
sleeping  sickness  has  been  discovered.  Prom  West 
Africa,  the  Gold  Coast,  Gambia,  Nigeria  and  the 
Cameroons,  we  have  had  three  hyraxes,  37  different 
kinds  of  rodents,  55  carnivores,  one  river-hog,  one 
wart-hog,  two  water-chevi-otain  and  31  diiferent  kinds 
of  antelopes.  You  have  found  no  trypanosomes  or  any- 
thing to  suggest  them  in  these  ? — No. 

3478.  We  were  in  a  good  deal  of  trouble  about 
some  swine  (wart-hog  I  think)  wliich  died  of  a  rather 
mysterious  disease.  You  were  interested  and  did  not 
quite  know  what  it  was  at  first,  and  you  made  a  very 
careful  examination  ? — Yes,  :;.nd  cultivations. 

3479.  And  found  no  trypanosomes  at  all? — No. 

3480.  May  I  put  it  in  this  way,  that  if  there  had 
been  trypanosomiasis  or  tryjaanosomes  in  any  of  these 
animals,  your  attention  would  have  been  ai-oused,  and 
you  probably  would  not  have  missed  the  fact  ? — No,  I 
think  not. 

3481.  (Dr.  Balfour.)  Did  you  examine  the  blood  by 
cultural  methods  ? — Yes,  whenever  there  was  any 
suspicion,  and  by  inoculation.  If  there  is  any  doubt 
whatever,  one  does  not  rely  entirely  on  the  mici'oscope. 
I  could  give  you  the  numbers — they  are  considerable. 

3482.  (Dr.  Chalmers  Mitchell.)  Would  you  think 
that  the  effect  of  our  climate  or  the  effect  of  captivity 
would  be  likely  to  destroy  the  trypanosome  ? — No,  I 
should  not  have  thought  so. 

3483.  It  has  been  suggested  to  us,  and  it  has  been 
believed  by  many  people,  that  the  larger  game  of 
Africa  form  a  permanent  reservoir  of  these  diseases. 
Speaking  in  a  general  way,  do  you  not  think  it  is  very 
remarkable  that  in  this  list  of  animals  and  in  all  the 
animals  that  are  alive  coming  from  these  parts  of 
Africa,  where  trypanosomes  exist,  you  have  been  able 
to  discover  no  case  ? — Yes,  I  have  often  thought  that 
it  is  remarkable  that  one  has  not  been  able  to  discover 
any. 

3484.  You  take  an  interest  when  any  case  of  an 
animal  l)eing  very  unwell  happens  in  the  Gardens  ? — 
Yes. 
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3485.  Would  your  attention  have  been  called  to  it, 
do  you  think,  if  any  animal  had  been  very  unwell, 
although  it  had  recovered  afterwards  ?  —  Yes,  my 
attention  often  is  called  in  such  cases. 

3486.  Acting  with  special  consent,  examinations  of 
the  blood  for  diagnostic  purposes  of  living  animals 
have  been  made  from  time  to  time  ? — Yes. 

3487.  So  that  in  addition  to  the  animals  that  have 
actually  died,  although  opportunity  has  been  taken  of 
making  an  investigation,  you  have  not  found  any  cases 
in  animals  that  have  not  died  ? — No. 

3488.  (Sir  William  Leishman.)  The  ground  has  been 
so  well  covered  that  I  will  only  trouble  you  with  one 
or  two  points.  You  have  told  us  the  strain  of  brucei 
with  which  you  worked  with  Sir  John  Bradford,  so 
long  ago,  and  you  have  told  us  the  origin  of  it,  and 
your  opinion  is  that  it  was  miinomorphic  ? — Yes. 

3489.  And  therefore  distinct  from  rliodesiensc  ? — 
Yes. 

3490.  Have  you  had  any  opportunity  of  examining 
any  other  strain  of  brucei  sent  from  Africa  ? — No, 
except  specimens  from  Sir  David  Bruce  and  others. 

3491.  From  what  j^lace  ? — I  have  had  constantly 
specimens  of  various  trypanosomes  that  an  opinion  was 
wanted  al^out,  but  I  have  never  been  able  to  experiment 
with  them.  I  have  had  only  the  slides.  I  have  only 
used  the  one  strain  that  Sir  David  Bruce  sent  over 
in  1898. 

3492.  Have  you  ha,d  an  opportmiitj^  of  examining 
films  made  from  nagana  infection  in  Zululand  ? — Not 
lately  I  tliink.  The  last  one  was  from  an  ox  in  Uganda 
which,  you  i-emember.  was  the  subject  of  a  paper  l)y 
Stephens,  I  think. 

3493.  I  am  not  clear  that  I  remember  it.  Is  that 
the  strain  that  you  spoke  of  pecaudi? — It  was  a 
dimorphic  strain  which  Sir  David  Bruce  thought  was 
idtmtical  with  the  nagana,  but  I  did  not  agree  with 
him.  He  published  a  paper  and  then.Stepliens  published 
a  paper,  to  show  that  it  was  dimorphic.  He  went 
through  all  the  old  strains  of  the  nagana  tha  t  he  could 
get  and  found  that  they  did  not  correspond,  and  that 
the  strain  from  the  ox  in  Uganda  was  not  the  same 
as  the  original  nagana  strain. 

3494.  With  regard  to  the  morphological  changes, 
whicli  yow  induced  by  passing  the  trypanosome  through 
strange  animals,  by  drugs  and  so  on,  you  do  not  imply 
that  the  chaiige  in  the  trypanosome  was  permanent  ? — ■ 
I  have  never  found  it  permanent. 

3495.  When  you  put  it  back  into  the  original 
animal  would  it  resume  its  original  shape  ? — Yes.  after 
one  or  two  passages. 

3496.  Eventually  it  would  ? — Eventually  it  wcmld. 

3497.  There  is  no  permanent  change? — No.  there 
is  no  permanent  change. 

3498.  I  wanted  to  make  that  clear.  You  have  told 
us  that  you  have  no  evidence  of  trypanosomes  in 
antelopes  at  the  Zoological  Gardens  ? — No. 

34f39.  Have  you  had  any  material  sent  to  you  from 
Rhodesia  from  wild  game  showing  what  is  supposed 
to  be  rhodesiense? — Yes,  stray  specimens. 

350(1.  Did  you  identify  it  morphologically  as  the 
same  as  the  rhodesiense  yon  had  been  working  with  ? — 
No. 

3501.  Was  it  different  ?— Yes. 

3502.  Different  in  what  respect  ? — In  tliat  it  was 
not  dimoi^phic. 

3503.  Where  did  you  get  the  films  from  ? — From 
Zanzibar  and  Rhodesia. 

3504.  Did  they  come  from  Sir  David  Bruce  ? — Some, 
from  the  expedition.  I  should  not  care  to  say  anything 
about  these  films  because  I  entirely  disaj^prove  of  the 
method  of  preparation  for  morphological  purposes. 

3505.  Quite  so.  Now  have  you  any  experience  cf 
the  effect  of  human  serum  on  the  strains  gambicnse 
and  rhodesiense  ?  Have  you  done  any  experiments 
yourself  ? — Yes. 

3506.  With  what  result? — Gamhiense  is  resistant  in 
my  experience  and  rhodesiense  is  not. 

3507.  That  is  what  Sir  David  Bruce  found? — I 
believe  so. 

3508.  Your  experience  is  the  same  as  his  ? — Yes. 

3509.  Was  the  serum  fresh  senun  ? — Quite  fresh  ; 
it  was  my  own  serum. 
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3510.  What  proportions  did  you  use  ? — About  two 
to  one. 

3511.  Twice  as  much  serum  as  trypanosome  blood  ? 
— Yes.  I  also  heated  it  to  45  degrees  to  see  if  any 
difference  was  made  by  destroying  the  complement. 

3512.  Frora  yom-  general  experience  and  knowledge 
of  the  life  of  the  trypanosome  do  you  think  that  it  is 
possible  that  there  is  a  further  stage  in  development 
than  an}'  that  we  know  of  at  present  ?  I  refer  to 
pathogenic  trypanosomes.  Do  you  think  that  the 
life  cycle  is  complete  and  that  there  are  no  gaps  in  it  ? 
— It  is  almost  impossible  to  answer  that  with  any 
certauity,  granules  being  still  under  consideration.  I 
would  rather  not  give  a  definite  opinion. 

3513.  Have  you  any  general  impression  one  way  or 
the  other  ? — I  think  we  do  not  know  enough  to  make  a 
cei'tain  statement. 

3514.  What  point  would  you  lay  the  greatest  stress 
on  in  establishing  a  species  of  trypanosome  as  a  "  good  " 
species  ? — What  do  you  mean  ?    As  a  type  ? 

3515.  Tes,  a  type.  What  would  you  lay  stress  on  ? 
— On  the  morphology  and  the  effects  vipon  animals. 

3516.  In  that  order?  Tou  would  attach  most 
importance  to  morphology  ? — Tes,  I  think  it  would 
naturally  come  first. 

3517.  Would  you  attach  no  impoi-tance  to  the 
intermediary  host,  the  iiy? — I  have  had  so  little 
experience  that  I  could  not  speak  of  the  fly. 

3518.  {Sir  Stewart  Stocliman.)  I  have  been  very 
much  interested  in  the  evidence  brought  out  by  Dr. 
Chalmers  Mitchell  aboiit  the  absence  of  trypanosomes 
in  these  imported  animals  at  the  Zoological  Gardens 
because  it  is  rather  difficult  to  control  the  importation. 
Is  it  the  case  within  your  knowledge  that  trypanosomes 
have  been  found  in  animals  in  other  Zoological  Gardens  ? 
— Yery  few.  I  know  very  well  two  or  three  foreign 
Gardens  where  they  have  practically  none.  In  five 
years'  examinations  of  blood  from  every  animal  that 
has  died  and  from  many  that  have  not  died,  I  have 
only  found  one  trypanosome  in  a  mammal.  I  have  found 
lots  in  birds  and  reptiles. 

3519.  I  ask  the  question  because  I  very  generously 
presented  a  camel  to  the  Pretoria  Zoo,  and  about  a 
year  after  when  somebody  went  round  examining  the 
blood  of  animals,  they  found  the  lilood  of  this  camel 
swanning  vdth  trypanosomes  which  were  pathogenic  to 
dogs  and  various  other  animals  and  the  camel  was 
killed.  Have  you  made  any  examinations  of  camels  ? 
— Tes.  I  have. 

3520.  With  negative  results  ? — Tes,  with  negative 
results.    I  examined  the  animals  that  I  thought  likely 

eservoirs. 

j5^3521.  By  inoculation  ? — No,  not  all  by  inoculation, 
only  those  that  were  doubtful,  whose  blood  was  not 
healthy. 

3522.  (Chairman.)  There  are  one  or  two  points  on 
which  perhaps  I  did  not  quite  appreciate  your  answers. 


Perhaps  you  will  kindly  help  me.  Tou  say  that  serum 
treatment  may  be  helpful  ? — It  should  be  tried,  I 
think. 

3523.  Is  it  also  prophylactic  ? — I  do  not  think 
one  can  say.  These  things  should  be  tried.  Sir  John 
Bradford  and  I  some  years  ago  tried  serum  treatment 
in  nagana  and  found  that  the  presence  of  very  large 
numbers  of  trypanosomes  in  the  blood  serum  of  dogs 
did  not  protect  other  dogs  when  the  serum  was  injected 
in  large  quantities. 

3524.  Tou  do  not  think  we  are  likely  to  get  a 
vaccine  ? — No. 

3525.  One  attack  of  nagana  is  not  protective,  I 
understand  you  to  say  ? — No. 

3526.  Therefore  probably  one  attack  of  sleeping 
sickness  is  not  protective  r — 'Tou  cannot  compare  them. 
It  runs  a  chronic  course  in  one  case  and  an  acute 
course  in  the  other. 

3527.  Are  you  satisfied  yourself  that  trae  rhodesiense 
has  ever  been  found  in  wild  game  ? — From  such  speci- 
mens as  I  have  had,  which  are  not  conclusive  at  all,  I 
do  not  think  so,  but  they  have  only  been  sent  to  me  more 
or  less  haphazai'd. 

3528.  From  personal  observation  you  have  never 
found  any  wild  game  with  a  trypanosome  which  you 
would  unhesitatingly  describe  as  rhodesiense  ? — No. 
All  my  work  with  regard  to  rhodesiense  has  been  done 
by  inoculation  from  a  human  case  here. 

3529.  Do  you  know  how  many  cases  Captain  Ranken 
has  treated  up  to  date  ? — I  think  it  is  over  300, 
implying  over  2,000  injections. 

3530.  Of  sleeping  sickness  ?  —  Tes,  of  sleeping 
sickness. 

3531.  He  is  using  the  treatment  for  other  diseases  ? 
— Tes,  for  yaws. 

3532.  When  you  find  trypanosomes  in  a  wild  animal 
where  the  wild  animal  is  tolerant,  do  they  multiply 
and  behave  in  the  same  way  as  where  the  trypanosome 
is  pathogenic,  or  what  is  the  difference  if  there  is  any  ? 
— I  have  no  experience  of  the  vdld  animal  in  Africa. 

3533.  Are  there  certain  animals  here  which  have  a 
non-pathogenic  trypanosome  ? — I  veiy  much  doubt  the 
non-pathogenicity  of  trypanosomes.  I  think  that  if  you 
have  them  in  the  blood  for  some  time  they  will  produce 
some  effects.  They  may  lower  resistance,  as  people  say 
for  want  of  a  better  expression.  We  do  not  know 
what  it  means  at  all. 

3534.  What  inference  would  you  draw  yourself 
from  the  one  experiment  that  Dr.  Taute  performed  on 
himself  ? — I  can  di-aw  no  inference  from  it. 

3535.  He  may  have  been  lucky  in  what  he  inoc- 
culated  himself  with,  or  he  may  have  been  vmusually 
resistant  ? — Tes.  It  has  happened  so  with  other 
inoculations. 

{Chairman.)  Thank  you  very  much.  We  are  very 
much  obliged  to  you  for  the  assistance  which  you  have 
given  us. 


The  witness  withdrew. 
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3536.  {Chairman.}  Tou  are  in  the  African  Medical 
Sei-vice,  I  think  ? — Tes. 

3537.  What  was  your  last  appointment? — At 
Nairobi. 

3538.  As  what  ?— Medical  officer  at  Nairobi. 

3539.  Toil  have  had  practical  experience,  I  believe, 
also  in  other  parts  of  Africa  ? — -Tes. 

3540.  In  Nyasaland  ?— Tes. 

3541.  As  medical  officer,  has  your  work  been  treat- 
jnent  or  research  work  or  both  ? — Investigation. 

3542.  Investigation  on  what  line  ? — Finding  cases 
of  sleeping  sickness,  ti'eating  them  when  possible  ;  not 
research. 

3543.  Have  you  come  to  any  conclusion  in  your 
own  mind  as  to  whether  the  type  of  disease  in  Uganda 
amongst  men  which  is  carried  by  palpalis  is  distinct 
from  the  disease  in  Nyasaland  which  is  carried  by 
morsitans  ? — Tes. 

3544.  Would  you  kindly  tell  us  why  ? — The 
Uganda  disease  at  the  onset  is  usually  an  insidious 
one,    It  is  very  seldom  an  acute  one.    The  Nyasaland 


disease  is  invariably  acute.  The  course  of  the  disease 
is  usiially  years  in  the  Uganda  disease.  In  the 
Nyasaland  disease  it  is  a  matter  of  a  few  months,  on  an 
average  four  and  a  half.  Interstitial  keratitis,  that  is, 
opacity  of  the  comea,  is  unknown,  so  far  as  I  am  aware,  in 
the  Uganda  disease.  In  the  Nyasaland  disease,  17  per 
cent,  of  the  cases  have  opacity  of  the  cornea.  Then 
in  the  Uganda  disease  trypanosomes  are  not  always 
present  in  the  blood.  In  the  Nyasaland  disease  they 
are  always  present  in  the  blood  and  in  a  definite 
relationship  to  the  stage  of  the  disease.  Treatijient  in 
the  Uganda  disease  is  of  great  value,  but  in  the 
Nyasaland  disease,  so  far  as  natives  are  concerned, 
it  is  of  no  use  whatever. 

3545.  What  treatment  have  you  found  successful 
in  cases  of  the  Uganda  disease  ? — Atoxyl  and  soamin. 

3546.  Soamin  being  almost  the  same  preparation  ? 
—Very  nearly  the  same.  It  is  less  toxic,  I  under- 
stand. 

3547.  We  have  heard  of  a  treatment  to-day  by  the 
inti-avenous  injection  of  metallic  antimony.    Have  you 
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tried  that  at  all  ? — I  have  given  tartar  emetic  intra- 
venous injections. 

3548.  Not  actual  metallic  antimony  ? — Tartra,te  of 
antimony. 

3549.  What  do  yon  say  about  that  treatment  ? — I 
should  think  that  furthei-  experiments  might  be  done 
with  it.  It  might  be  very  valualile.  Certainly  after 
the  injection  into  the  veins  the  tryjjanosomes  are 
removed  from  the  circulation  for  a  matter  of  perha|3s 
10  days,  after  which  they  gradually  return. 

3550.  How  many  cases  have  you  treated  or  seen  in 
Nyasaland  of  the  Rhodesian  type  ? — About  44. 

3551.  Have  you  made  any  post-mortems  or  not  ? 
—No. 

3552.  The  natives  have  great  objection,  I  suppose  ? 
— I  do  not  think  so. 

3553.  Do  you  think  that  anything  would  be  learned 
from  post-mortem  examinations  ? — I  do  not  think  so. 
We  know  already  the  type  of  morbid  anatomy  found  in 
trypanosomiasis.  I  do  not  think  it  would  helji  us  very 
much. 

3554.  Do  you  think  that  tlie  morbid  anat<.iuiy  would 
be  the  same  in  the  one  type  as  in  the  other  ? — Yes. 

3555.  The  disease  is  mucli  more  rapid  in  the  one 
cise  than  it  is  in  the  other? — Yes. 

3556.  That  might  to  some  extent  alter  the  path<j- 
logical  appearances  ? — Yes,  it  might. 

3557.  Has  your  work  been  confined  to  sleeping- 
sickness  or  have  you  general  charge  of  the  health  of 
the  people  ? — General  charge  of  the  health  of  the 
people. 

3558.  I  suppose  that  through  trojiical  Africa  the 
death-rate  is  very  high  or  higher  than  the  Eiiropean 
standard  at  any  I'ate  ? — I  am  not  prepared  to  give  any 
opinion  on  that. 

3559.  You  could  not  say  ? — No. 

3560.  You  have  not  the  data  ? — -No. 

3561.  Ijot  us  take  Nyasaland.  What  are  the  main 
causes  of  mortality? — Malaria,  tick-fever,  smallpox, 
pneumonia,  and  venereal  disease — syphilis,  and  yaws. 

3562.  Yaws  is  a  distinct  disease  from  syphilis,  is  it 
not  ? — Yes.  I  think  that  those  are  the  chief  causes  of 
mortality. 

3563.  Could  you  point  out  any  disease  as  being  the 
most  serious  cause  of  mortality  ? — I  should  say 
malaria. 

3564.  I  suppose  you  could  n<_>t  give  anything  like  a 
percentage? — No,  I  covdd  not. 

3565.  We  liave  Ijeen  told  that  up  to  date  only  153 
cases  of  sleeping  sickness  have  been  recognised  in 
Nyasaland.  Therefore,  the  percentage  of  deaths  from 
sleeping  sickness  compared  with  the  percentage  of 
deaths  from  other  diseases  would  be  infinitesimal  ? — 
Yes.  1  quite  agree,  so  far  as  we  know. 

3566.  From  your  own  experience  and  yowv  own 
work  do  you  think  there  is  danger  in  Nyasaland  or  in 
Rhodesia  of  that  type  of  sleeping  sickness  becoming 
epidemic  ? — It  is  a  very  difficult  question  to  answer,  but 
I  should  think  sleeping  sickness  is  increasing  to  a, 
certain  extent. 

3567.  Increasing  ? — Slightly. 

3568.  The  carrier  of  the  disease  no  doubt  is  a 
Glossiaa  ? — Yes. 

3569.  What  in  your  opinion  is  the  reservoir  from 
which  the  Glossina  draws  the  trypanosome  ? — Game 
and  to  a  certain  extent  I  should  say  human  beings,  liut 
only  to  a  very  slight  extent. 

3570.  The  cases  are  few  in  numlier.  You  do  not 
think  they  can  all  be  accounted  for  by  infection  from 
man  to  man  viil  the  fly  ? — No. 

3571.  You  regard  game  as  the  chief  reseiwoir  ? — 
Yes. 

3572.  You  have  not  done  any  microscopical  work 
on  game,  I  suppose,  and  on  the  trypanosome  in  game  ? 
—No. 

3573.  You  have  considered  the  question  of  help)ing 
us  by  practical  suggestions  for  dealing  with  the 
disease,  and  I  want  fii-st  to  ask  you  your  opinion  of  an 
experiment  which  has  heen  suggested  in  the  way  of 
clearing  a  certain  space  of  wild  game,  and  then  seeing 
what  tlie  effect  is  on  the  iufectivity  of  the  fly,  and 
whether  the  fly  follows  its  favourite  food.  What  is 
yovir  opinion  about  that  ? — I  should  think  that  if  a 


certain  space  was  cleared  of  game,  there  is  no  doubt 
at  all  that  a  good  many  of  the  fly  would  die,  because 
they  would  have  nothing  else  to  feed  on.  Of  course, 
remaining  fly  would  to  a.  certain  extent  spread. 

3574.  The  fiy  would  migrate,  you  mean  ? — Would 
migrate. 

3575.  Would  you  regard  that  as  a  source  of 
danger  to  human  beings  ? — Yes,  if  there  are  human 
beings  living  within  a  reasonable  distance  of  the  fly. 

3576.  If  the  large  game  alone  was  dealt  with  what 
do  you  think  would  happen  to  the  fly  ? — I  do  not  think 
they  would  migrate  to  the  same  extent.  They  would 
feed  on  birds  or  smaller  animals. 

3577.  Have  you  any  reason  to  believe  that  they 
would  cease  to  be  infective  when  that  was  done  ? — Yes, 
from  what  one  reads  I  should  think  so. 

3578.  What  is  your  oijinion  about  an  attempted 
extermination  of  game  ? — I  think  it  impossible. 

3579.  Will  yon  kindly  give  us  your  reasons  ? — You 
might  apply  it  to  a  certain  limited  ai'ea,  but  to  apply 
it  to  the  whole  of  the  ti-opical  area  is  uttei-ly 
iiiipc_)ssible. 

3580.  The  whole  of  fly  areas  ?— I  refer  to  the  fly 
areas.  It  is  (|uite  impossible,  I  think.  I  have  done 
ipiite  a  lot  iif  travelling  in  Africa,  and  a  fair  amount 
of  shooting. 

3581.  How  many  yeai-s  have  you  been  there 
altogether? — A  little  over  five  years. 

3582.  You  do  not  look  upon  that  as  a  remedy 
then  ? — I  do  not. 

3583.  What  do  you  say  about  clearing  operations 
round  villages,  and  on  the  sides  of  roads  ? — I  think  it 
is  very  important. 

3584.  Can  you  give  us  any  experience  that  yon 
have  had  in  that  way  ? — In  a  district  in  Nyasaland  we 
cleared  200  yards  very  nearly  round  all  the  villages 
within  the  fly  area  ,  and  in  camping  in  these  villages 
the  fly  was  not  evident  as  before.  In  fact,  there  were 
extremely  few. 

3585.  What  do  you  *hiuk  wcntld  be  an  efficient 
clearing  ;  could  you  put  any  limit  ?— A  mile  and  a 
half  to  two  miles  would  lie  quite  good. 

3586.  Is  that  a  very  expensive  operation  r  — I  do 
not  think  so.  The  natives  of  the  villages  would 
perform  the  dealing. 

3587.  Do  they  work  quickly  and  well  ? — Yes. 

3588.  Is  it  easy  to  get  them  to  clear  ? — Yes, 
very. 

3589.  If  you  explain  to  them  the  reasons,  do  tliey 
appreciate  them  ? — Yes. 

3590.  Supposing  a  (juarter  of  a  mile  was  cleared, 
would  that  have  a  considerable  effect,  do  you  think  ? 
— Yes,  I  think  it  would  have  quite  a  good  effect. 

3591.  Do  cattle  live  in  the  cleared  villages? — Not 
oxen,  lint  sheep  and  goats.  Cattle  only  li\'e  at  a 
village  on  the  lake  shoi-e,  which  is  several  miles  from 
the  fly  area. 

3592.  With  regard  to  removing  healtliy  natives 
from  fly  areas,  are  you  referring  to  morsitans  areas? 
— Morsitans  areas.  It  is  a  difficult  thing  to  do  some- 
times, because  there  is  no  suitable  country  to  put  the 
natives  in.    There  is  not  a  sufficient  water  supply. 

3593.  Native  hiits  take  some  little  time  to  put  up. 
I  supi^ose? — No,  not  very  long.  That  is  the  least 
tnmble. 

3594.  You  would  not  press  that  ? — No  ;  that  should 
lie  the  last  means. 

3595.  What  do  yi>u  say  about  segregation  of  the 
sick  ? — I  think  that  is  inqjortant. 

3596.  Is  it  only  important  when  there  are  fly.  oi- 
do  you  think  there  is  any  means  of  communicating 
sickness  from  man  to  man  without  fly  ? — Only 
important  when  there  ai'e  fly. 

3597.  You  do  not  think  that  mere  (/ontact  is  a 
som'ce  of  danger  ? — No.  I  do  not  think  so. 

3598.  Have  you  any  opinion  as  to  what  work  could 
usefully  be  done  in  dealing  with  the  fly  itself  ? 
— Measiires  should  be  taken  to  limit  its  spread  and 
for  its  destruction. 

3599.  Have  you  any  practical  iiints  to  give  us  as  to 
how  those  desirable  things  can  be  accomplished  ? 
— Yes.  I  have  some  idea  that  fly  are  congregated 
at  certain  centres  during  the  dry  season,  and  one 
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might  attack  these  centres  in  some  way,  to  destroy 
either  the  fly  at  the  breeding  places  or  render  the 
places  unsuitable  for  them  to  live  in. 

3600.  Does  that  apply  to  palpalis  or  to  viorsitans  ? 
— Morsitans  entirely.  I  have  not  had  very  much 
experience  oi  palpalis. 

3601.  Do  you  think  that  entomological  research 
into  the  bionomics  of  the  fly  is  a  hopeful  proceeding  ? 
— Again  it  is  very  difficult  to  answer.  I  prefer  more 
practical  methods,  such  as  clearing  and  destruction  of 
the  fly  or  destruction  of  the  breeding  places. 

3602.  We  do  not  know  the  breeding  places  of  the 
morsitans,  do  we  ? — No,  but  if  you  have  fly  living  for 
nearly  four  months  in  one  position  alone,  I  take  it  that 
they  breed  there  too. 

3603.  When  you  speak  of  fly  living  for  months  in 
one  place,  do  they  shift  after  the  rains  or  before  the 
rains  ? — As  the  country  gets  more  suital^le  after  the 
rains  have  commenced  or  when  the  rains  are  com- 
mencing, the  fly  start  spreading.  In  the  meantime 
these  are  the  only  suitable  places  for  them  to  live  in. 
and  they  live  there  for  a  matter  of  three  months. 

3604.  Are  they  massed,  so  to  speak  ? — Yes,  and 
then  they  start  spreading  at  the  commencement  of  the 
rains  and  during  the  rains. 

3605.  Do  you  think  that  those  homes,  even  if  they 
are  not  breeding  places,  might  be  dealt  with  ? — Yes. 

3606.  In  what  way  ? — By  burning,  by  destruction, 
the  trees  being  cut  do^vn  and  allowed  to  dry,  and  when 
the  grass  and  trees  are  all  dry  there  should  be  an 
extensive  and  thorough  burning  of  these  places. 

3607.  Have  you  ever,  in  your  ti'avels,  found  a  place 
where  there  was  fly  but  no  game  ? — No,  never. 

3608.  You  have  always  found  the  two  associated  ? 
— No,  I  have  found  game  without  fly.  ■ 

3609.  Outside  the  fly  areas  ?— Yes. 

3610.  But  in  the  fly  areas,  I  mean? — There  are 
some  places  in  fly  areas  where  you  find  game  but 
you  do  not  find  fly,  places  which  are  not  suitable  to 
the  fly,  or  places  where,  during  the  dry  season,  the 
flies  have  retired  to — their  summer  resorts. 

3611.  Is  there  anything  in  the  external  appearance 
of  the  coimtry  or  the  vegetation  which  accounts  for 
that? — Yes,  open  grassy  plains  and  undulating  country 
above  the  immediate  level  of  the  places  where  fly  are 
found,  and  rocky  barren  country  during  the  dry  season. 

3612.  (Dr.  Chalmers  Mitchell.)  When  you  told  the 
Chairman  a  few  minutes  ago  that  in  yotu-  opinion  game 
was  the  chief  reservoir  and  man  only  an  occasional 
reservoir  of  trypanosomes,  were  you  thinking  of  the 
Congo  type  or  of  the  Nyasaland  type  ? — The  Nyasaland 
type. 

3613.  Not  the  Congo  type  ?— No. 

3614.  Going  back  in  your  mind,  would  you  make 
any  distinction  between  them  in  that  matter? — Yes. 
It  is  rather  a  difficult  question  to  answer.  I  should 
say  with  regard  to  the  Congo  type  that  the  reservoir, 
to  a  great  extent,  is  man  at  the  present  moment. 

3615.  You  really  meant  in  the  case  of  the  Nyasaland 
type  when  you  answered  ? — Yes. 

3616.  You  said  that  you  had  done  a  good  deal  of 
shooting  ? — Yes . 

3617.  You  have  been  in  the  fly  belt  a  lot  ? — Yes. 

3618.  Are  you  seriously  alarmed  for  your  own 
health  ?— No. 

3619.  I  take  it  that  you  would  not  sit  and  lounge 
about  on  the  lake  shores  in  Uganda  ? — I  would  not  sit 
and  lounge  about  in  the  area  where  the  Nyasaland 
disease  is. 

3620.  Have  you  been  bitten  often  ? — Not  very  often, 
because  I  am  very  careful  not  to  be  bitten. 

3621.  You  think  it  is  really  a  serious  risk  ? — I 
certainly  do. 

3622.  You  know  that  the  older  travellers  were 
bitten  in  very  large  numbers,  and  did  not  bother  about 
it  at  all  ?— Yes. 

3623.  What  is  your  explanation  ? — I  think  they 
were  very  lucky. 

3624.  Only  luck  ?— Only  luck. 

3625.  We  have  had  one  or  two  travellers  who 
have  told  us  how  in  the  early  days  they  were 
bitten  and  bitten  and  bitten  until  they  got  ill  merely 
from  loss  of  blood,  and  how  men  under  their  charge 


were  bitten  and  the  cattle  died  all  the  time,  the 
men  not  worrying  about  themselves.  Naturally,  no 
one  likes  being  bitten,  but  though  they  knew  it  was 
dangerous  to  animals,  they  did  not  think  it  the  least 
bit  dangerous  to  themselves. — In  Nyasaland  there  are 
a  good  many  people  who  have  been  bitten  over  and 
over  again  by  large  members  of  flies  and  have  never 
got  the  disease.  Then  Dr.  Roux  came  there.  He  was 
only  shooting  three  or  four  days  in  a  place  called  the 
Dambo  Patsanjoka ;  on  the  outskirts  of  the  Dambo 
Patsaujoka  there  are  a  considerable  number  of  flies. 
He  was  there  with  two  other  Europeans,  and  he  got 
sleeping  sickness  almost  immediately — after  3  or  4 
days.  He  was  a  missionary  and  he  came  from  South 
Africa  to  visit  some  friends  just  outside  the  proclaimed 
area. 

3626.  Had  he  porters  with  him  ? — He  was  shooting 
across  country,  and  they  went  along  the  road. 

3627.  He  had  not  porters  with  him  ? — Not  during 
the  shoot.    He  left  the  porters. 

3628.  Which  type  of  the  disease  was  it  he  got  ? — 
The  Nyasaland  disease. 

3629.  Was  he  killed  ?— Yes,  he  died.  Then  there 
were  the  cases  of  Dr.  Hardy  and  Dr.  G-reathead. 

3630.  There  are  a  good  many  people  who  have  not 
been  killed  ? — Yes. 

3631.  In  Uganda  it  was  i-ather  dift'erent,  was  it 
not  ? — Yes,  as  far  as  the  natives  were  concerned. 

3632.  They  practically  always  took  the  disease  if 
they  had  the  chance  ? — I  am  not  prepared  to  say  that. 
I  should  say  that  a  great  many  of  them  contracted  it. 
There  were  probably  many  more  risks  there  than  we 
have  in  Nyasaland,  and  more  intense  infection.  The 
natives  go  to  watering  places  when  they  need  not 
necessarily  go  into  the  forest. 

3633.  You  are  medical  officer,  and  your  duties  are 
fairly  heavy  and  absorb  most  of  yoiir  time,  I  take  it  ? — 
I  was  medical  officer  of  the  district  as  far  as  sleeping 
sickness  investigations  were  concerned,  and  to  a 
certain  extent  I  had  to  look  after  the  general  health  of 
the  people,  but  that  was  not  really  the  object.  I  was 
there  for  sleeping  sickness  work  during  this  particular 
period. 

3634.  You  had  no  time  practically  for  research  ? — 
No,  and  I  was  not  there  for  that  purpose.  Sir  David 
Bruce  was  working  in  the  same  district  on  that  line  of 
woi'k. 

3635.  So  far  as  your  opinion  on  game  being  a 
reservoir  is  concerned,  on  what  is  it  based  ? — It  is 
based  more  or  less  on  research  work  which  has  been 
done,  and  furthermore  on  my  particular  ex23erience  in 
this  district. 

3636.  I  do  not  quite  understand  why  you  consider 
that  game  is  a  reservoir  ? — In  my  opinion,  the  nearer 
you  get  to  game  in  fly  areas,  the  larger  the  number  of 
cases  you  come  across.  In  my  histories  here  of  several 
cases  which  I  have  jotted  down  for  the  purpose,  there 
has  been  always  a  history  of  a  visit  or  a  joui-ney 
undertaken  through  fly  and  game  areas  before  the 
people  got  sick — very  shortly  before. 

3637.  How  soon  have  people  been  sick  when  they 
have  been  bitten  by  flies  ? — Sometimes  4  to  12  or  13 
days.  There  is  an  incubation  period,  I  think,  of  4  to 
12  or  13  days. 

3638.  I  am  very  much  interested  in  what  you  say  ; 
will  you  go  on  ? — Then  another  reason  is  that  no 
children  have  been  found  infected.  If  there  were 
reservoirs  immediately  around  the  villages  or  in  the 
villages,  children  ought  to  be  infected.  Then  65  per 
cent,  of  the  males,  and  only  34  per  cent,  of  the  females, 
taking  the  number  of  cases  that  I  noted  up  to  the 
time  I  left,  were  infected.  Practically  half  only  were 
females.  The  males  are  more  energetic ;  they  like 
shooting  game,  and  they  go  into  fly  areas  and  game 
areas,  and  therefore  I  think  they  get  sleeping  sickness 
more  frequently  than  the  females. 

3639.  Interrupting  you  for  a  moment,  according  to 
the  figures  you  have  given,  the  people  who  go  away  a 
bit  from  the  villages,  the  active  males  and  so  forth,  get 
sleeping  sickness  more  often  .P— Yes. 

3640.  The  history,  so  far  as  T  have  followed  you, 
only  applies  to  theii-  going  into  the  fly  country  ? — Yes, 
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3641.  I  want  to  know  whether  your  opinion,  that 
the  game,  apart  from  the  llies.  are  a  danger,  i.s  based 
on  your  own  work  or  the  very  v,aluable  work  of  vSir 
David  Bruce? — I  have  taken  it  from  the  work  of  Sir 
David  Bruce  and  of  Dr.  Yorke. 

3642.  (Mr.  Rotlischild.)  I  was  struck  by  tlio  fact 
that  there  is  one  single  case  on  record  of  sleeping 
sickness  caught  in  Uganda  which  ran  an  acute  course. 
Do  you  think  that  that  was  due  to  the  infection  being 
carried  by  a  different  fly  or  because  the  patient  was  in 
a  very  sensitive  condition  at  the  time  of  infection  ? — I 
should  think  that  if  it  was  the  Uganda  disease  and  the 
patient  was  in  a  very  delicate  state  of  health  before 
he  got  it,  it  might  run  an  acute  course.  It  is  certain, 
I  su25pose,  that  it  was  not  a  case  of  disease  due  to 
morsitans  ! 

3643.  The  case  died  in  London,  an  1  we  only  know 
that  he  contracted  it  in  Uganda.  He  possibly  was  in 
a  delicate  state  of  health  when  he  contracted  the 
disease. — I  should  think  it  quite  possible  to  have 
acute  cases  of  Uganda  disease,  very  similar  in  type,  as 
it  were,  to  the  Nyasaland  disease.  There  are  already 
these  differences — for  example,  opacity  of  the  cornea 
and  the  trypanosome  always  present  in  the  blood, 
and  a  sleeping  sickness  stage  which  is  very  rare  in 
the  Nyasaland  disease,  whereas  it  is  common  in  the 
Uganda  disease,  and  so  on. 

3644.  [Mr.  Austen.)  Do  you  consider  that  game  is 
the  only  jjossible  reservoir  in  nn  area  in  which  you  get 
game  and  Glossina  morsitans  together?  Apart  from 
the  question  of  a  limited  reservoir  in  human  beings, 
is  there  nothing  else  besides  big  game  ? — I  do  not 
think  so. 

3645.  Nothing  at  all  ? — Not  that  I  know  of. 

3646.  No  smaller  mammals,  bats  for  instance  ? — 
Not  that  I  know  of — I  could  not  say. 

3647.  Tou  cannot  say  as  a  fact  that  there  are  no 
smaller  mammals  ? — I  take  it  there  must  be  some 
undoubtedly.  I  do  not  say  whether  they  are  reservoirs 
or  not ;  I  do  not  know. 

3648.  You  have  not  made  any  investigation  on  that 
point  yourself  ? — No, 

3649.  Do  you  regard  sleeping  sickness  in  Nyasaland 
as  an  old-estabUshed  or  a  new  disease  ? — I  regard  it  as 
an  old-established  disease. 

3650.  Indefinitely  old  ?— Yes. 

3651.  As  old  as  the  people  perhaps  ? — Yes. 

3652.  Then  if  that  is  the  case  it  would  only  be 
natural,  from  whnt  we  know  of  other  diseases,  to  expect 
to  find  a  high  degree  of  immunity^  among  the  native 
population,  I  take  it  ? — -Yes,  that  is  the  natural  conclu- 
sion one  wovdd  come  to. 

3853.  I  think  you  told  the  Chairman  or  another 
member  of  the  Committee  just  now  that  you  consider 
the  disease  is  slightly  increasing  ? — Yes,  I  think  so. 
You  might  conchide  that,  but  I  do  not  know  whether 
you  would  be  right. 

3654.  So  far  as  you  are  yourself  personally  acquainted 
with  the  conditions  and  with  the  statistics,  you  consider 
that  the  annual  )-eturn  of  cases  is  rising? — Yes,  I 
think  so  undoubtedly,  according  to  the  statistics. 

3655.  May  that'  not  be  merely  due  to  the  fact  that 
the  search  for  the  cases  is  more  thoroughly  conducted  ? 
— Yes,  that  may  be  .so. 

3656.  Have  youpaid  special  attention  to  the  bionomics 
of  Glossina  morsitans  ? — Yes,  to  a  certain  extent. 

3657.  Have  you  foimd  the  breeding  places  in 
Nyasaland  ? — No. 

3658.  You  have  no  idea  where  the  fly  breed  ? — 
I  believe  they  breed  at  these  particular  centres  that  I 
have  described,  because  they  stay  there  for  such  a  long 
time.  One  knows  that  they  breed  quite  freely  in  the 
laboratory,  and  I  see  no  reason  why  they  should  not 
Ijreed  there. 

3659.  So  far  as  you  are  acquainted  with  Glos.'sina 
morsitans,  is  there  any  seasonal  difference  in  the 
numbers  that  you  find  ? — Yes,  there  is  seasonal 
difference  in  the  nitmbers  in  certain  areas  and  in 
the  spread,  the  diffusion,  of  morsitans  throughout 
the  district.    There  is  a  decided  seasonal  difference. 

3660.  Are  you  able  to  form  any  opinion  as  to 
whether  the  breeding  season  is  the  dry  or  the  wet 
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season  ? — I  should  think  both,  but  I  am  inclined  to 
think  the  wet  season  possibly  more  than  the  dry. 

3661.  Does  not  that  then  rather  tend  to  diminish 
the  importance  of  these  cf)ncentration  areas,  if  1  may 
ciill  them  so,  in  that  you  would  have  breeding  going 
on  in  the  areas  to  which  the  fly  retires  in  the  dry 
season,  and  also  in  the  area  outside  ? — Yes,  but  if  these 
places  are  the  sources  from  which  the  fly  proceeds  to 
other  secondary  centres,  I  take  it  that  if  you  destroyed 
tlie  primary  spots  the  secondary  centres  would  cease 
to  exist. 

3662.  "What  is  your  opinion  as  to  the  possibility 
of  exterminating  Glossina  morsitans  in  the  sleeping 
sickness  areas  in  Nyasaland  ? — In  some  places  it  would 
be  very  easy  and  in  others  very  difficult. 

3663.  I  think  yoti  have  no  experience  with  regard 
to  North-Eastern  Rhodesia? — No. 

3664.  Tlien  1  nray  take  it  that  yon  consider  tiuit 
to  attack  these  areas  to  which  the  fly  retires  in  the  dry 
season  would  be  the  entomological  method  of  pro- 
ceeding most  likely  to  yield  valuable  results  ? — Yes. 

3665.  Are  you  familiar  with  the  details  of  the  pro- 
posed experiment  in  game  destritction  ? — Yes,  more 
or  less. 

3666.  Can  you  give  the  Committee  your  opmion 
as  to  its  desirability  or  value  ? — I  think  the  result 
of  the  experiment  would  undoubtedly  be  v/hat  the 
experimenter  desired. 

3667.  I  am  son-y  to  hear  you  say  that. — I  mean 
the  direct  result  of  it ;  but  with  regard  to  whether  it 
is  going  to  serve  ultimately  any  useful  pui-pose,  I  do 
not  think  it  will.  I  mean  to  say  that  in  a  certain 
definite  ai-ea  you  could  undoubtedly  destroy  the  game 
if  you  choose  to  spend  enoitgh  money  to  do  it.  You 
would  undouljtedly  diminish  the  infectivity  of  the  flies 
because  of  the  game  destruction,  ljut  I  think  it  is 
impossible  to  apply  that  throughout  all  the  fly  a.reas 
and  all  over  large  stretches  of  Africa. 

3668.  Then  if-I  may  call  for  the  moment  tlie  stmi 
of  money  which  would  be  devoted  to  this  experiment 
the  "  candle,"  you  would  consider  the  game  not  worth 
the  candle  ? — Yes,  I  think  that  is  so. 

3669.  If  you  were  given,  say,  a  relatively  small  sum, 
5,O0OZ.,  to  expend  in  combating  the  sleeping  sickness 
problem  in  Nyasaland,  would  you  tell  the  Committee 
what  you  would  cotisider  the  best  way  to  expend  it  ? — I 
would  firstly  attack  the  fly  centi-es  in  the  way  indicated. 
I  would  pei-form  clearing  roiuid  villages  and  at  special 
areas  along  roads,  so  as  to  break  up  fly  Ijelts.  I  would 
also  have  natives  or  animals  covered  with  sticky  su)3- 
stances  as  has  been  done  in  some  places  and  paraded 
about  to  catch  any  flies  immediately  around  villages, 
and  at  the  same  time  I  would  supply  certain  of  the 
villagers  with  rifles— muzzle-loaders — to  shoot  any  game 
within  a  radius  of,  say,  a  coujDle  of  hom-s'  march  from 
their  villages  so  as  to  keep  the  game  away.  I  think 
one  ought  to  combuie  every  possible  method  one  has 
at  one's  disposal  to  combat  fly  and  sleej^ing  sickness. 
I  do  not  think  that  any  one  method  is  of  very  much 
value,  except  perhaps  if  one  could  really  attack  some 
of  the  fly  centres  and  destroy  them,  as  I  think  coidd 
be  done;  but  you  could  not  do  it  always  everywhere 
all  over  Africa.  You  would  have  to  choose  your  place 
and  deal  with  each  separate  place  entirely  on  its  own 
merits . 

3670.  I  take  it  from  that  answer  that  you  are 
decidedly  in  favoitr  of  entomological  investigation  in 
this  connection  being  pushed  to  the  utmost  possible 
extent  ? — Yes,  as, far  as  the  destruction  of  fly  goes. 

3671.  You  think  that  there  is  a  decided  possibility 
of  definitely  advantageous  results  being  obtained  from 
an  attack  on  the  fly  ? — Yes,  I  think  so,  and  also  one 
would  attack  the  game ;  but  wholesale  destruction  I 
cannot  see  the  value  of.  really. 

3672.  You  would  agree  that  to  attack  the  fly  is  the 
really  radical  method  of  procedure  ? — UndoulJtedl3^ 
Either  of  them  is  really  radical.  If  you  have  the  fly 
without  the  reservoirs  then  the  fly  is  harmless,  but  if 
you  have  the  reservoirs  then  you  must  do  away  with 
the  fly. 

3673.  But  is  it  not  possible  that  if  you  destroy  one 
reservoir  you  may  create  another,  whereas  if  you 
destroy  the  carrier  you  have  destroyed  tlie  evil,  root 

I  3 


DEPARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON  SLEEPING  SICKNESS  : 


28  Movemher  1913.] '  Mr.  J,  O.  Shibcoee,  m.b.,  b.ch.,  m.e.c.p.  (edin.).  {Continued. 


and  branch  ? — Tes,  I  quite  agree.  The  carrier  is  un- 
dovibtedly  the  most  important.  Then  you  would 
minimise  any  risk  that  there  might  be. 

3674.  (Dr.  Balfour.)  You  have  told  us  the  3x- 
perieuce  you  have  had  of  the  Nyasaland  form  of  the 
disease.  What  is  your  experience  of  the  Uganda 
form  ? — I  have  seen  several  cases  at  Nimule  and 
between  Koba  and  Wadelai.  I  have  already  stated 
what  I  think  the  differences  are. 

3675.  Do  you  think  that  the  Uganda  form  is  getting 
milder  from  whal  you  know  ? — 1  am  not  prepared  to 
say  that. 

3676.  You  cannot  tell  ? — I  was  there  vei-y  nearly 
four  years  ago. 

3677.  You  have  no  recent  personal  experience  ? — 
No.  not  personal  experience. 

3678.  Do  you  think  that  any  form  of  di'ug  treatment 
is  reliable  in  either  form  of  the  disease  ? — Yes,  there 
have  been  very  good  results  with  atoxyl,  soamin,  and 
tartar  emetic. 

3679.  In  which  form  of  the  disease  ? — In  the  Uganda 
form  of  the  disease. 

3680.  What  about  the  Nyasaland  form  ? — I  have 
tried  atoxyl,  I  have  tried  soamin,  and  I  have  tried 
tartar  emetic,  but  I  have  not  svicceeded  in  doing  any 
good  whatever. 

3681.  You  have  never  cured  a  case? — No. 

3682.  Have  you  ever  in  the  late  stages  tried  intra- 
thecal injection,  any  spinal  injection  of  the  blood 
serum  of  a  patient  treated  with  some  drug  ? — No,  I 
have  never  tried  that.  There  was  a  certain  amount 
of  difficulty  with  injections  in  the  ordinary  way,  and  it 
wovild  have  been  perhaps  a  little  difficult  to  persuade 
them  to  allow  a  lumbar  puncture  to  be  performed. 

3683.  A're  trypanosomes  rare  and  scanty  in  the 
blood  of  patients  in  the  Nyasaland  form  in  your 
experience  ? — They  are  invariably  present. 

3684.  But  are  they  numerous  or  otherwise  ? — It 
depends  on  the  stage.  During  the  early  part  of  the 
disease  there  may  be  one  or  two  in  tfee  whole  prepara- 
tion. Later  on  there  may  be  one  or  two  in  each  field 
of  the  microscope,  and  later  on  you  might  have  eight 
or  nine. 

368.5.  They  are  numerous  ? — Yery  numerous. 

3686.  In  the  late  stage  there  would  be  a  distinct 
likelihood  of  the  patient  infecting  a  fly  ? — -Yes. 

3687.  In  the  early  stages  too  ? — Yes,  I  think  so. 
When  one  thinks  of  one  trypanosome  in  one  drop  of 
blood  and  remembers  that  there  are  14  lbs.  of  blood  in 
the  body  very  nearly,  there  may  be  probably  10,000,000 
or  more  trypanosomes  floating  about. 

3688.  There  is  a  distinct  likelihood  ? — There  is  a 
distinct  likelihood. 

3689.  Do  you  think  that  the  disease  is  much  con- 
cealed in  Nyasaland  by  the  natives  ? — Yes,  it  has 
been. 

3690.  I  understood  you  to  say  that  you  think  it  is 
likely  to  spread  ? — I  think  it  is  likely  to  spread  ;  there 
is  an  indication.  We  are  finding  more  cases.  It  is 
true  that  the  natives  have  hidden  cases,  but  the  finding 
of  cases  seems  to  be  much  easier  now  than  it  used 
to  be. 

3691.  With  regard  to  the  incubation  period,  how 
long  is  it  before  a  man  has  to  lie  up  after  he  has 
become  infected,  as  far  as  you  can  tell  ? — Almost 
immediately. 

3692.  In  a  week  or  10  days  the  symptoms  are  so 
bad  that  he  ha.s  to  lie  up  ? — Yes.  I  have  a  case  here 
which  I  will  give  you  if  you  like.  A  man  went  in  June 
to  a  village.  After  being  there  a  week  he  felt  ill  and 
was  laid  up  for  five  days.  He  returned  on  the  sixth 
day  to  his  own  village  and  from  that  time  to  the  end 
he  was  laid  up. 

3693.  Is  it  true  both  of  the  European  and  of  the 
native  that  he  has  to  lie  up  soon  ? — Yes,  I  believe  so. 

3694.  You  said  that  there  is  not  much  evidence  of 
man  to  man  infection  in  Nyasaland  ? — No,  there  is  not 
so  far  as  I  can  see. 

3695.  The  distribution  of  cases  does  not  suggest 
it  ? — No,  the  distribution  of  cases  does  not  suggest  it. 

3696.  Have  you  traced  any  connection  between 
cases  in  different  parts  of  the  country  ;  that  is  to  say 


cases  being  brought  into  contact,  one  case  from  one 
part  of  the  country  and  another  from  another  ?  Has 
there  been  any  connection  between  them  ? — Almost 
the  whole  of  the  villages  have  had  cases.  I  have  a 
map  which  you  might  have  a  look  at.  You  can  form 
some  opinion  from  it.  It  has  underlined  in  red  all 
the  villages  in  which  cases  of  sleeping  sickness  have 
been  found. 

3697.  They  are  scattered  about  ? — Yes,  they  are 
scattered  about. 

3698.  That  is  very  interesting.  Can  you  yourself 
speak  the  native  dialect  or  language  there  ? — Yes,  but 
I  am  not  an  expert  at  it. 

3699.  Have  you  got  much  information  out  of  the 
natives  themselves  ? — No,  I  am  afraid  they  are  rather 
dull. 

3700.  And  I  suj^pose  that,  like  other  natives,  they 
are  not  very  reliable  ? — They  are  reliable,  but  as 
regards  finding  out  whether  it  is  a  new  disease  or  an 
old  disease  or  anything  of  the  sort,  the  natives  do  not 
pay  much  attention  to  these  things.  They  have  never 
thought  of  it ;  they  are  only  just  beginning  to  realise 
that  the  disease  is  a  definite  disease. 

3701.  Is  the  fly  specially  abundant  where  most  of 
the  cases  have  been  found  ? — Yes,  the  map  shows  that 
very  distinctly. 

3702.  Do  you  know  of  any  case  that  has  recovered 
—No. 

3703.  Whether  treated  or  not  ?— No. 

3704.  W^e  were  told  about  one  case  of  tolerance  in  a 
native  servant.  That  was  one  of  Dr.  Yorke's  servants. 
Have  you  any  similar  experience  to  record  ? — There 
was  one  case  where  the  early  stage  of  the  disease 
seemed  to  be  rather  prolonged,  that  is  to  say  the 
trypanosomes  were  present  in  the  blood  for  a  long 
time  without  showing  any  definite  increase. 

3705.  Was  that  a  typical  Nyasaland  type  ? — ^Yes. 

3706.  The  disease  varies  in  type  ? — Yes,  but  not 
very  much. 

3707.  Now  have  you  any  views  about  segregation 
camps  ? — I  think  if  we  perform  proper  clearings  around 
the  villages,  there  is  no  reason  to  have  any  segregation 
camp.  You  might  have  one  or  two  cases  in  a  village 
at  one  time.  If  the  village  is  well  cleared  I  do  not 
think  there  is  any  danger. 

3708.  Have  you  tried  what  is  called  the  serum 
reaction  in  testing  the  effects  of  human  serum  on  the 
Trypanosoma  rhodesiense  ? — No. 

3709.  Nor  gambiense  ? — No.  I  made  no  attempt 
to  do  any  work  of  that  description,  because  my  time 
was  fully  occupied  in  going  round  the  country  and 
finding  fly  areas  and  cases  of  sleeping  sickness,  and 
Sir  David  Bruce  was  there  for  the  purpose  of  doing 
the  work  your  refer  to. 

3710.  Is  Sir  David  Bruce's  theory  in  accord  with 
the  facts  observed  by  you  ? — His  theory  as  regards 
what  facts  ? 

3711.  As  regards  the  question  of  rhodesiense  being 
identical  with  brucei.  We  know  that  you  agree  with 
him  that  the  disease  is  distinct  from  the  Uganda 
disease. — Yes,  the  actual  disease.  I  am  not  referring 
to  the  organism  at  all. 

3712.  Have  you  any  opinion  to  offer  as  regai-ds 
that  ? — No,  I  have  not. 

3713.  You  cannot  say  ? — No. 

3714.  How  do  you  account  for  the  disease  being  so 
acute  if  man  is  resistant,  because  there  is  an  idea  that 
man  is  probably  resistant  to  the  disease  ? — It  is  possible 
that  some  of  these  people  get  infected  after  a  great 
deal  of  fatigue,  after  a  severe  journey  or  a  long 
shooting  trip  in  the  district,  or  they  may  be  in  a 
slightly  bad  state  of  health  before  going  out  or 
something  of  the  kind.  There  may  be  something  of 
that  sort ;  I  think  that  there  is  some  slight  reason  to 
sui^pose  that. 

3715.  Do  you  think  also  that  it  might  be  due  to 
the  fact  that  the  trypanosome  had  been  increased  in 
virulence  by  having  i^assed  through  a  man  or  through 
an  animal  ? — I  do  not  know ;  I  could  not  say. 

3716.  Have  you  any  reason  to  suspect  that  fusca  or 
pallidipes  has  anything  to  do  with  the  spread  of  the 
disease  ? — No. 
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3717.  You  spoke  of  the  case  of  Captain  TuUoch. 
In  connection  with  the  acateness  of  the  disease  in 
Uganda  do  you  think  that  idiraatic  conditions  might 
canse  a  difference  in  the  a,cuteness  of  trypanos(3me 
infection  ? — I  do  not  think  so. 

3718.  Captain  Tiilloch  came  home  to  this  country. 
— I  do  not  think  tha.t  climatic  conditions  would  have 
any  effect  whatever.  When  a  sick  man  was  removed 
to  a  healthier  phice,  he  might  temporarily  benefit,  but 
it  would  not  have  any  effect  on  the  actual  course  of  the 
disease  itself. 

3719.  (Dr.  Bayshawe.)  I  would  like  to  ask  you  some 
questions  first  of  all  about  this  map  which  you  have 
handed  us.  This  includes,  I  take  it,  part  of  the 
proclaimed  area  or  perhaps  the  whole  of  it  ? — It  is 
actually  the  whole  of  what  was  the  proclaimed  area 
when  I  was  there. 

3720.  There  are  areas  marked  in  red  numbered  1, 
2,  3  and  4.— Yes. 

3721.  What  are  those  ? — Those  I  consider  are 
primary  fly  centres  where  the  fly  congregate  during 
the  height  of  the  dry  season  when  they  are  not  found 
in  other  places. 

3722.  You  would  only  find  fly  in  the  height  of  the 
dry  season  within  those  red  patches  ? — Yes. 

3723.  What  do  you  suppose  is  the  reason  of  that  ? 
— ^Thero  is  a  lot  of  game  near  the  areas.  There  is 
moisture  in  the  areas,  there  is  shade,  and  there  is 
forest  of  a  type  which  fly  like.  I  think  those  are  the 
main  reasons. 

3724.  I  suppose  that  most  of  the  covmtry  is  subject 
to  grass  fires  in  the  dry  season  ? — Yes. 

3725.  Would  the  grass  fires  affect  the  primary 
centres  ? — Yes.  There  is  no  very  high  thick  grass 
there  so  that  the  fires  do  not  ljurn  very  speedily. 

3726.  They  burn  less  speedily  in  the  primary 
centres  than  elsewhere? — Yes.  There  is  short  grass 
under  the  trees. 

3727.  So  that  the  flies  would  get  some  protection  ? 
—Yes. 

3728.  What  is  the  part  of  the  map  marked  blue  ? — • 
Those  are  plains  with  short  grass. 

3729.  And  no  sci-ub  ? — Very  little.  Tliere  are 
isolated  places  here  and  there,  i^erhaps. 

3730.  Would  there  be  any  fly  there  under  any 
circumstances  ? — I  have  not  seen  any. 

3731.  What  is  that  {pointing  to  the  map)? — That  is 
the  lake  shore.  There  is  sand  beyond  that,  and  a 
slight  amount  of  scrul>  between  the  blue  and  the  lake 
shore. 

3732.  So  that  over  three  months  in  the  year  there 
is  no  fly  over  all  this  neutral  area  ? — Hardly  any. 

3733.  Am  I  right  in  supposing  that  that  is  the 
Domira  road  ? — Yes,  al)out  there.  It  starts  at  Domira 
Bay. 

3734.  A  line  five  miles  north  and  south  of  the  Domira 
road  would  come,  according  to  the  scale,  about  here  and 
Itere  {pointing  to  the  map),  and  would  include  one  of 
the  primai-y  centres — a  comparatively  small  one  ? — Yes. 

3735.  For  three  months  in  the  year,  if  you  had  an 
enclosed  area  here,  a  good  deal  of  it  would  be  bare  of 
fly  ?— Yes. 

373(3.  Do  you  think  that  an  area  enclosed  by  a  fence 
five  miles  north  and  five  miles  south  of  the  Domira 
road  is  a  good  place  for  the  suggested  experiment  of 
game  destruction  in  a  localised  area  ? — -Between  the 
two  lines  that  you  suggest  yon  would  get  very  few  game 
at  all. 

3737.  And  in  some  parts  of  the  year  not  much  fly  ? 
— Not  much  fly. 

3738.  Then  in  that  case  it  would  not  be  a  good 
place  ? — I  do  not  think  so.  The  game  is  chiefly  north 
and  south  of  that. 

3739.  Could  you  suggest  a  better  place  ? — If  you 
really  want  to  destroy  the  game  you  could  easily  destroy 
it  below  that — taking  the  .'^outhem  line  and  taking  the 
large  area  below  that. 

3740.  Supposing  that  you  were  given,  say.  5,000/. 
and  told  to  use  that  to  enclose  an  area  with  a  serviceable 
fence,  you  would  want  an  area  which  would  include  a 


great  deal  of  game  and  fly? — I  have  already  got  a 
scheme  for  that  pui-j5ose. 

3741.  May  we  see  that? — This  is  almost  purely 
diagramma,tic  (handing  in  diagram  to  the  Committee). 
The  fence  would  have  to  be  at  least  70  miles  in  length 
to  enclose  completely  all  that  should  be  enclosed 

^  3742.  Would  that  include  more  than  one  of  these 
primary  centres  ? — It  would  include  practically  the  lot 
of  them.  There  are  three.  That  scheme  was  sub- 
mitted some  time  ago  merely  as  a  suggestion,  and  the 
idea  was  to  cut  off  the  game  from  water  supplies 
entirely. 

3743.  This  proposed  area  has  a  sort  of  tongue 
running  up  to  the  north  of  the  Domira  road.  The 
bulk  of  it  is  south  and  it  includes  primary  centres 
1  and  2.— Yes. 

3744.  Are  there  any  natural  featm-es  that  would 
enable  you  to  make  your  fence  ? — I  suggested  that  some 
of  the  trees  actually  standing  in  the  area  should  be 
used  as  uprights. 

3745.  Is  that  practicable  ? — That  is  practicable  to 
a  great  extent.  I  should  say  very  nearly  for  three- 
quarters  of  the  70  miles. 

3746.  How  would  you  describe  that  particular  part 
of  the  country  ?  Is  it  open  forest  ? — Yes,  it  is  open 
forest,  and  in  some  places  thicker  forest.  The  trees 
are  pretty  close  together,  and  one  could  easily 
construct  a  fence,  I  think,  to  go  round  that  particulai- 
part,  with  the  exception  of  near  the  lake  shore,  where 
in  some  places  one  would  have  to  carry  stakes  and  put 
them  in. 

3747.  You  consider,  as  I  understand  it,  that  five 
miles  north  and  south  of  the  Domira  road  is  not  a 
good  place  ? — You  would  not  find  much  fly,  nor  would 
yon  find  much  game  there.  You  might  travelling 
through  on  one  day  notice  a  number  of  flies,  but  if  you 
were  constantly  travelling  you  would  not  find  much 
fly  always,  and  you  certainly  would  not  find  much 
game. 

3748.  Taking  this  area  marked  No.  3.  what  would 
its  size  be,  how  many  acres  or  square  miles  ? — I  should 
say  about  five  square  miles. 

3749.  Do  you  think  it  would  be  of  any  use  to 
enclose  that,  or  would  it  be  too  small  ? — If  you  wanted 
a  place  where  you  have  game  and  fly,  the  better  place 
to  enclose  would  be  No.  2  I  think,  because  there  you 
undoul)tedly  have  large  numbers  of  game. 

3750.  In  that  case  you  would  be  dealing  with  a 
part  of  the  fly  area  if  you  enclosed  No.  2  ? — Yes. 

3751.  In  the  wet  season  how  would  you  pi-event 
fties  comijig  from  No.  1  and  No.  3  ? — You  would  have 
to  clear  extensively  between  those  areas. 

3752.  What  clearuig  should  you  think  necessary  ? 
— I  think  two  or  three  miles  ought  to  1)6  a  very  good 
amovmt  of  clearing. 

3753.  That  is  to  say  a  belt  two  or  three  miles  wide 
all  round  ? — Yes,  with  no  connecting  forest  whatever 
in  between.    The  whole  must  be  destroyed. 

3754.  What  do  you  think  would  be  the  cost  of 
making  such  a  clearing  ? — Very  little  indeed.  One 
would  need  about  50  men  working  there  for  a  fortnight 
or  a  month  cutting  down  trees.  That  is  all.  They 
would  cut  them  down  and  leave  them  lying  till  they 
dried,  and  when  they  were  dry  the  grass  and  the  trees 
would  all  be  burned. 

3755.  It  was  suggested  to  us  by  an  authority  who 
came  from  Nyasaland  that  the  cost  of  clearing  scrub 
in  this  pai't  of  Nyasaland  would  not  be  less  than  1/. 
an  acre. — Well.  I  have  the  opinion  of  several  of  the 
settlers  and  planters  in  Nyasaland,  from  whi_)in  one 
has  enquired  into  these  things  from  time  to  time,  and 
they  say  that  land  required  for  planting  (when  you 
have  to  use  very  thorough  clearing  methcjds  for 
planting  tobacco  or  cotton  for  instance)  requires  one 
man  per  acre  per  month.  One  man  can  get  one  acre 
cleared  if  he  works  a  month.  His  wages  are  5.'^.  or  6.s. 
a  month.  I  would  undertake  to  clear  some  of  these 
areas  such  as  I  have  described  in  a  month  with  50 
people,  or  to  do  it  quickly  say  100  people.  That  is  25/. 
These  statements  apply  only  to  attenuated  forest 
connections  between  the  forested  areas  which  contain 
the  fly -centres. 

I  4 
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3756.  Would  that  include  food  and  everything? 
— Tes  The  men  would  shoot  game  and  live  on  the 
game.  Some  of  the  men  would  work  for  less  if  they 
were  certain  of  getting  a  certain  amount  of  meat. 
The  men  need  not  be  paid  in  cash,  because  their  hut 
taxes  can  easily  be  remitted. 

3757.  It  means  a  loss  of  revenue? — Yes,  it  means  a 
loss  of  revenue,  but  not  actual  cash  paid  out. 

3758.  It  comes  to  just  the  same  thing  ? — I  do  not 
know. 

3759.  Now,  to  go  to  another  part  of  the  subject,  if 
jowv  idea  about  these  primary  centres  is  correct  that 
the  flies  collect  there  in  the  dry  season,  it  seems 
firacticable  to  clear  these  patches  of  forest,  to  cut 
down  the  wood,  and  eventually  burn  it  ? — Tes. 

3760.  Taking  this  area  No.  1,  what  would  the  cost 
of  that  be  ? — It  is  an  extent  of  31  miles  by  very  nearly 
2  miles.  It  is  about  5  square  miles.  If  you  had  five 
or  six  hundred  men  working  on  that  for  a  month  and 
a  half  or  2  months,  they  should  be  able  to  cut  it  all 
dowii.  It  is  merely  cutting  down.  Yow  do  not  want 
to  uproot  anything. 

3761.  Supposing  it  were  practicable  to  deal  in  that 
way  with  areas  Nos.  1,  2,  3  and  4,  would  you  expect 
the  fly  to  disappear  ?  —  I  would  expect  the  whole 
distrilnition  of  the  fly  in  the  district  to  be  very 
different.    Perhaps  they  would  not  entii-ely  disappear. 

3762.  They  would  be  very  much  diminished  at  all 
events  ? — They  would  be  very  much  diminished. 

3763.  Do  you  think  that  that  woidd  be  better  than 
the  game  experiment  ? — Tes,  I  do. 

3764.  And  you  think  it  would  cost  less  ? — Cer- 
tainly, I  think  it  would  cost  less.  If  it  is  purely  an 
experiment,  one  must  do  one  thing  or  the  other,  but 
as  regards  prophylactic  measures  iu  the  district,  we 
ought  at  the  same  time  to  keep  the  game  away 
and  destroy  it  immediately  around  habitations  and 
villages. 

3765.  To  turn  to  the  difference  between  Congo 
sleeping  sickness  and  Nyasaland  sleeping  sickness, 
when  yon  were  in  Uganda  did  you  see  any  acxite 
cases  ? — No,  I  did  not  see  any  acute  cases. 

3766.  Tou  told  us  you  did  not  see  many  cases.  — 
I  did  not  see  very  many. 

3767.  It  is  not  always  easy  to  say  when  cases  have 
become  infected,  but  what  was  the  longest  course  that 
any  case  took  in  Nyasaland  as  far  as  you  know? — The 
longest  course  in  one  of  my  cases  was  six  and  a  half 
to  seven  months.  As  a  rule  it  is  only  a  matter  of 
fom*  and  a  half  months  ;  I  saw  a  boy  who  died,  I  am 
convinced,  inside  of  two  months. 

3768.  There  was  the  case  of  a  European  in  London 
who  lasted  for  three  years.  Do  you  attribute  that  to 
the  resistance  of  Europeans  or  to  treatment  ? — To 
treatment.  One  gets  these  cases  more  or  less  advanced 
in  the  native  and  they  have  a  certain  amount  of 
objection  to  treatment,  because,  I  believe,  of  their 
mental  condition. 

3769.  "With  regard  to  interstitial  keratitis,  I  think 
you  said  you  had  not  heard  of  a  case  occurring  in  the 
Congo  form  of  sleeping  sickness  ? — No. 

3770.  There  has  been  one  recorded  in  Senegal.  I  do 
not  know  that  it  is  of  miich  importance,  but  it  might 
jiist  be  mentioned  ? — I  did  not  know  that. 

3771.  Tou  said  that  if  you  made  post-mortems  in 
the  case  of  death  from  each  form  of  the  disease,  you 
would  not  expect  to  find  much  difference.  Tou  would 
expect  in  the  Congo  form  surely  to  find  brain  changes 
much  more  often  than  in  the  Nyasaland  form  ? — 
I  have  seen  two  cases  of  definite  sleeping  sickness 
in  Nyasaland,  one  of  which  lasted  very  nearly  three 
weeks  and  the  other  a  fortnight.  One  was  a  father 
and  the  other  a  son.  The  strange  thing  is  they  both 
got  it  one  after  the  other,  and  they  both  had  a  definite 
sleeping  sickness  stage.  I  believe  the  brain  changes 
in  this  type  would  resemble  those  produced  by  the 
Congo  disease. 

3772.  To  go  back  to  the  areas,  I  do  not  think  we 
arrived  at  the  sum  of  the  cost  of  clearing  one  of  these 
areas.  Can  you  give  an  estimate  ? — About  150Z.  to 
200?.  for  area'No.  1. 


3773.  Tou  said  you  think  the  disease  is  spreading 
in  Nyasaland,  and  at  the  same  time  you  think  that  it 
has  been  in  the  country  a  very  long  time  ? — Tes. 

3774.  If  it  is  an  old-established  disease  what  do 
you  think  is  causing  it  to  spread  ? — There  is  a  larger 
population  in  this  ai-ea  than  thei-e  has  been.  The 
Angoni,  who  are  now  settled  in  some  parts  of  this  area 
midway  between  the  lake  and  the  hills,  wei-e  not  settled 
there  many  years  ago.  They  lived  on  the  hills  and  the 
Taos  kept  them  back.  Under  our  rule  they  have  come 
down  and  settled  very  peaceably ;  they  have  opened 
up  roads  and  travelled  about  and  carried  the  fly. 
With  a  larger  population  and  more  opening  up  of  the 
country,  sleeping  sickness  cases  have  been  observed 
more  lately  than  they  had  been  before. 

3775.  These  particular  inhabitants  would  be  com- 
paratively new  to  the  fly  area  ? — Tes. 

3776.  So  that  you  might  say  that  the  disease  was 
very  old  in  the  country  but  not  old  to  those  particular 
inhabitants  ? — I  think  you  might. 

3777.  I  have  a  question  here  which  I  was  asked  to 
put  to  you  :  supposing  there  was  a  lump  sum  placed 
at  your  disposal,  in  what  order  of  importance  would 
you  place  the  following:  (1)  clearing  of  vegetation; 
(2)  entomological  research  ;  (3)  medical  research ;  and 
(4)  the  proposed  experiment  of  game  extermination  ? — 
I  do  not  qitite  understand  what  is  meant  by  "  entomo- 
logical research." 

3778.  I  think  it  means  the  study  of  the  life-history 
and  habitat  of  morsitans  with  a  view  to  find  means 
for  its  destruction.  It  would  include  the  study  of 
these  areas  to  see  if  they  wei-e  breeding  places  or 
not. — I  think  that  would  lie  the  most  important  of 
the  lot — entomological  research  as  regards  these  par- 
ticular centres  and  the  clearing  of  these  centres. 
With  regard  to  medical  research  I  think  we  have  had 
a  good  deal  of  that. 

3779.  Where  would  you  put  the  proposed  experi- ■ 
ment  ? — In  Nyasaland. 

3780.  But  I  mean  with  regard  to  order  of  impor- 
tance. Would  you  give  it  primary  importance  or 
secondary  importance — Imean  this  proposed  experiment 
of  game  extermination  in  a  limited  area  ? — I  would 
say  that  it  was  of  secondaiy  importance. 

3781.  {Chairman.)  Have  you  any  fear  at  present  of 
the  disease  becoming  epidemic  in  Nyasaland  ?— No, 
not  epidemic  exactly — not  a  sudden  widespread 
epidemic. 

3782.  Tou  do  not  think  that  it  is  likely  to  become 
like  it  is  in  Uganda  ? — No,  I  do  not  think  so. 

3783.  Now  a  question  on  the  map.  Take,  for 
examj)le,  fly  area  No.  3.  Tou  find  the  fly  massed 
there.  Is  that  state  of  things  constant  from  year  to 
year,  or  does  it  represent  only  one  year  ? — This  only 
shov/s  as  far  as  my  experience  goes.  The  probability 
is  that  it  is  a  constant  area,  but  I  cannot  definitely  say 
so.    I  believe  that  these  are  constant  areas. 

3784.  When  the  rains  come  and  the  fly  begins  to 
move,  how  far  oft'  do  they  get  from  these  centres  ? — 
They  get  right  away  down  hare  {'pointing  to  the  map). 

3785.  They  move  five  miles  away  from  the  original 
centre  at  least  ? — Tes. 

3786.  And  probably  more  ? — They  cannot  very  well 
move  more  because  this  is  raised  country.  It  is  at  a 
higher  elevation  than  the  rest.  They  cannot  come  here 
because  this  is  all  sand,  and  that  is  all  sand. 

3787.  In  this  counti-y  they  can  shift  four  or  five 
miles  ? — Tes.  The  clearings  round  these  villages  keep 
them  away  to  a  certain  extent,  but  they  get  along  here 
and  there  and  start  meeting  there.  If  you  walked 
along  here  you  wovild  probably  not  see  a  single  fly. 

3788.  The  destruction  of  vegetation  as  a  pui-ely 
prophylactic  measure  for  these  villagers  is  what  you 
would  suggest? — Tes,  if  you  do  not  wish  to  spend  too 
much  money  on  it.  These  are  all  places  where  sleeping 
sickness  has  been  found. 

3789.  If  you  could  destroy  the  fly  areas,  there 
would  be  no  objection  to  leaving  the  game  ? — No 
objection  at  all. 

3790.  If  you  isolate  a  game  and  fly  area  and  then 
drive  out  the  game,  it  is  important  to  find  out  what 
happens  to  the  fly,  whether  it  follows  its  favourite  food 
or    whether   it   remains   behind   and   becomes  less 
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infective  ? — Yes,  but  that  is  a  very  difficult  tiling  to  do. 
One  of  these  islands  would  be  as  good  a  place  as 
anything  else  I  should  think. 

3791.  (Dr.  Chalmers  Mitchell.)  As  you  have  here 
four  localised  areas  of  fly  and  as  you  would  have  for 
the  experiment  in  regard  to  game  to  clear  an  area 
outside  your  fence,  what  would  you  think  of  the  idea 


of  spending  money  simply  on  dealing  out  the  foci  of 
the  flies  ? — I  should  think  that  undoubtedly  these 
centres  are  the  places  to  clear  out  instead  of  making 
more  or  less  irrelevant  clearings  with  a  long  fence. 
That  is  my  idea. 

{Chairman.)  We  are  much  obliged  to  you  for  your 
evidence. 


The  witness  -withdrew. 
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Sir  Edmund  G.  Loder.  Bart. 
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The  Hon.  L.  Walter  Rothschild,  F.R.S. 
Sir  Stewart  Stockman. 

Mr.  A.  C.  C.  Parkinson  {Secrctanj). 


Lieut. -Colonel  A.  W.  Alcock,  C.I.E.,  F.R.S.,  I.M.S.  (retired),  called  and  examined. 


3792.  (Chairman.)  I  think  that  you  are  lecturer  on 
Entomology  to  the  School  of  Tropical  Medicine  in 
London  ? — Yes. 

3793.  I  do  not  think  you  have  had  any  personal 
experience  in  Africa? — No,  none  whatever. 

3794.  But  I  have  no  doubt  you  are  acquainted  with 
the  literature  on  the  subject  ? — Yes,  I  think  so. 

3795.  What  we  wanted  to  ask  you  to-day 
was,  if  you  could  suggest  to  us  from  your  general 
knowledge  of  entomology,  what  would  be  profitable 
lines  to  follow  in  working  out  the  problem  l^efore  us  ? 
— Of  course,  there  is  no  doubt  wiiatever  that  there  is 
plenty  of  evidence  and  plenty  of  illustration  that  if 
you  can  get  hold  of  the  carrier  and  destroy  it  you  can 
suppress  the  disease. 

3796.  Yes. — But  in  all  the  instances  in  which  that 
course  has  actually  been  followed,  exact  information 
has  been  possessed  as  to  not  only  the  habits  but  the 
complete  natural  history  of  the  insect.  In  the  case  of 
Glossina,  I  still  think  that  we  are  very  much  in  want 
of  exact  observation  about  its  habits,  particularly  in 
respect  of  the  places  where  it  pupates.  I  was  struck  by 
this  in  reading  an  account  of  Glossina  palpalis  in 
a  report  by  Dr.  Carpenter,  who  was  working  on 
one  of  the  islands  of  the  Victoria  Nyanza.  He 
stated  definitely  that  in  the  case,  at  any  rate,  of 
Glossina  jpalpalis,  that  species  appeared  to  have  certain 
places  in  which  it  had  a  sort  of  what  may  be  called 
a  predilection  to  pupate.  I  think  that  is  one  of 
the  points  that  should  be  attended  to.  There  is  another 
point  that  struck  me.  Of  course,  I  do  not  know  that 
this  is  worth  anything,  but  looking  at  Glossina,  as  an  in- 
sect it  possesses  in  the  third  joint  of  its  antennse  a  most 
extraordinary  sensory  organ.  That  organ  is  present  in 
both  sexes,  equally  developed.  There  is  nothing  like 
it  in  any  other  insect  with  which  I  am  familiar,  and  I 
have  examined  a  lot  of  insects  for  the  purpose  of  com- 
parison. I  have  a  sort  of  notion  that  that  must  have 
some  influence,  and  perhaps  an  important  influence,  on 
the  life  of  the  fly.  We  do  not  know  anything  about 
the  function  of  that  organ.  I  think,  in  a  general  way, 
that  what  we  want  now  is  careful  and  prolonged  ob- 
servation of  the  entire  natural  history  of  every  species 
of  Glossina. 

3797.  Including,  for  instance,  G.  fusca,  which  has 
not  yet  been  incriminated  ? — Yes,  I  believe  that  the 


thing  should  be  looked  at  from  every  point  of  view.  I 
do  not  believe  in  taking  a  narrow  point  of  view  at  all. 

3798.  You  mean  that  examination  of  one  of  the 
species  may  throw  light  on  something  which  helps  with 
regard  to  the  others — Yes,  you  may  stumble  upon 
something. 

3799.  To  go  into  detail  a  little  more,  how  would 
you  set  about  getting  this  information  What  sort  of 
plan  of  campaign  would  you  adopt  ? — I  would  like  to 
see  a  little  money  spent  on  it  first.  I  do  not  think  you 
can  have  anything  done  without  that. 

3800.  I  am  afraid  not. — I  would  like  to  see  two  or 
three  biologists,  not  necessarily  entomologists,  but  men 
who  take  a  \vider  view,  with  really  trained  intelligence, 
engaged  in  just  simply  obseiwing  and  experimenting 
with  Glossina. 

3801.  That  would  include  laboratory  experiments 
and  field  work  ? — Yes,  precisely — actual  field  work. 

3802.  Is  it  possible,  do  you  think,  to  get  men  of 
that  kind  ^  Are  they  available  ? — They  would  have  to 
be  very  carefully  selected. 

3803.  The  field  work  would  be  work  of  some  danger 
because  they  would  have  to  work  in  "  fly  "  areas  ? — It 
is  possiljle  to  get  enthusiastic  men ;  such  men  do  exist. 
I  do  not  believe  that  the  Darwiiis  and  Wallaces  have 
completely  died  out.  There  must  be  many  young  men. 
men  of  zeal,  who  would  face  anything. 

3804.  Yon  would  want  a  little  more  than  zeal  ? — Of 
coarse  you  would — men  of  adapted  taste  and  trained 
intelligence.    There  must  be  some. 

3805.  Can  you  help  us  a  little  further  ?  Supposing 
that  you  sent  out  three  men,  what  instructions  would  you 
give  f  heui  P  What  lines  would  you  start  them  on  ? — 
If  I  could  select  the  men  and  were  perfectly  sure  that 
they  were  the  right  sort,  I  would  not  give  them  too 
much  instruction.  I  would  not  mind  them  blundering 
a  little  bit. 

3806.  You  would  let  them  loose,  so  to  speak  ? — Yes, 
I  would  let  them  loose. 

3807.  If  you  sent  out,  say,  three  men,  do  you  think 
they  ought  to  be  sent  to  some  place  to  work  together, 
or  would  you  choose  areas  with  different  characteristics  ? 
— I  should  like  them  to  be  in  communication  with  one 
another,  liecause  there  is  no  doulit  if  you  lia\-e  three  good 
me'-i  that  they  will  all  have  different  ideas,  and  there 
is  nothing  like  getting  those  ideas  rubbed  together. 
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3808.  Would  you  start  them  with  one  fly  first,  for 
instance,  in  a  morsitans  area,  and  then  move  them  on 
to  2i  palpalis  area,  and  then  on  to  a,fusca  area? — I  am 
not  prepared  to  answer  a  qiiestiou  like  that  offhand, 
because  I  have  not  thought  over  the  detail.  I  have 
only  considered  it  in  the  time  I  had  this  morning.  I 
did  not  know  until  this  morning  what  sort  of  questions 
would  be  put  to  me,  and  I  came  here  rather  earlier  than 
I  anticipated,  so  that  I  have  not  had  much  chance  of 
looking  anything  up. 

3809.  It  is  rather  hard  on  you,  but  when  you  get 
your  proof  of  evidence,  if  anything  in  the  way  of  detail 
occurs  to  you,  would  you  kindly  fill  it  in  ? — I  should  be 
most  hapijy  to  do  that. 

3810.  Or  add  a  short  memorandum,  whichever  is 
convenient  to  you  ? — Yes.  I  must  say  that,  like  Snug, 
I  am  rather  slow  in  taking  up  my  part.  I  should  much 
prefer  to  have  an  opportunity  of  reflecting  on  what 
1  say. 

3811.  Do  you  think  that  what  I  may  call  entomolo- 
gical investigation  is  likely  to  lead  to  helpful  results  ? — 
Tes,  I  do.  I  think  that  it  is  at  least  as  likely  as 
any  other  method  which  has  been  proposed,  and  at 
least  as  easy  as  any  other  method  which  has  been  pro- 
posed. I  would  even  go  as  far  as  to  say  that  it  is, 
perhaj)s,  more  hopeful  than  any  of  the  methods  which 
have  been  proi>osed. 

381 2.  Have  you  formed  this  opinion  from  your  know- 
ledge of  what  has  been  done  in  other  spheres  of  ento- 
mology ?  Can  you  give  iis  any  analogies  ? — Aiialogies 
as  to  the  value  of  entomological  research  ? 

3813..  Can  you  tell  us  of  cases  where  the  bionomics 
of  a  disease-carrying  insect  have  been  investigated,  and 
the  result  has  been  a  siiccessful  dealing  with  the  insect  ? 
— I  should  think  that  the  case  of  the  whole  series  of 
events  in  the  history  of  Panama  is  a  sufiicient  answer  to 
that.  Two  diseases  certainly  have  been  suppressed  for 
a  time,  and  probably  will  continue  to  be  suppressed  so 
long  as  people  pay  sufiicient  attention  to  them,  simply 
from  our  knowledge  of  the  part  played  by  a  specific 
insect  and  of  the  history  of  that  insect. 

3814.  Ton  refer  to  Stegomyia  ? — Yes,  and  the  lai-vse. 
Then,  again,  Havana  is  a  notorious  case.  That  was  one 
of  the  hotbeds  of  yellow  fever.  I  have  not  had  time  to 
look  up  the  exact  date,  but  some  years  ago.  though  not 
very  long  ago.  they  practically  exterminated  Stegomyia 
in  Havana,  and  they  say  they  have  not  had  any  yellow 
fever  since. 

3815.  They  did  it  by  finding  out  the  breeding 
places  ? — Yes.  They  exterminated  Stegomyia  in  the 
adult  and  in  the  larval  stage  as  far  as  I  can  remember. 
Then  there  is  the  case  of  New  Orleans.  They 
say  there  that  since  they  have  destroyed  Stegomyia 
they  have  not  had  yellow  fever.  Then,  again,  there  is 
the  case  of  Port  Said.  At  certain  seasons  of  the  year 
dengue  fever  was  rather  prevalent,  and  that  has  been 
connected  with  Culex  fatigans,  the  common  house  mos- 
quito, and  it  is  said  by  one  of  the  Ross's  that  since  the 
Culex  fatigans  was  desti'oyed  these  outbreaks  of  dengue 
fever  have  not  occurred.  Then,  in  South  Africa, 
though  I  have  not  paid  particulai-  attention  to  the 
details  of  the  literature,  I  know  that  where  they  have 
the  East  Coast  fever  in  cattle,  by  destroying  the  ticks 
or  by  protecting  the  cattle  from  the  ticks,  and  particu- 
larly from  the  tick  larvae,  they  have  controlled  the 
disease.  I  cannot  think  for  the  moment  of  any  other 
cases,  but  those  seem  to  me  to  be  concrete  examples 
of  the  siiccess  of  the  application  of  entomological 
knowledge,  of  coiirse  in  combination  with  other 
knowledge. 

3816.  Do  you  think  that  anything  can  be  done  in 
the  way  of  protecting  cattle,  for  instance,  by  dips  ? 
Do  you  think  it  is  likely  that  any  dips  are  to  be 
found  which  even  temporarily  would  protect  cattle 
passing,  say,  along  a  road  throiigh  the  fly  area  ?  Is 
that  worth  investigating  ? — I  think  that  eveiything  is 
woi-th  investigating.  If  you  turn  the  cattle  into  fly 
tracts,  or  do  anything  of  the  sort,  it  is  worth  while. 
The  problem  is  a  serious  one.  It  is  no  good  not  doing 
things  because  they  seem  to  be  ridiculous.  I  should 
try  everything. 

3817.  Are  there  instances  in  the  case  of  other 
carriers  where  the  use  of  a  dip  j^revents  the  carrier 


from  feeding  ? — Yes,  in  the  case  of  ticks ;  but  those 
are  stationary  parasites.  The  insect  is  actually  a 
parasite  adapted  for  the  particular  station,  and  if  you 
make  that  station  uncomfortable  for  it  by  a  dip,  you, 
so  to  speak,  get  it  all  the  time. 

3818.  In  the  case  of  a  biting  fly,  do  you  know  of 
anjrthing  which  will  put  the  fly  off  ? — You  can  keep 
mosquitoes  from  biting  you,  certainly.  I  should  think 
there  are  things  which  would  keep  flies  from  biting 
man. 

3819.  Do  you  think  that  that  is  a  line  worth  investi- 
gating ? — It  is  quite  a  subsidiary  line,  I  think. 

3820.  Does  that  come  into  entomological  work 
or  not  ? — Yes,  that  would  be  entomological  work — 
actually  tiying  what  things  are  distasteful  to  an 
insect. 

3821.  By  trying  and  trying  you  think  one  could 
possibly  find  something  distasteful  to  the  insect  and 
not  destructive  to  cattle  ? — Yes,  I  think  so.  I  certainly 
would  not  despise  that  suggestion  at  all. 

3822.  What  you  consider  most  hopeful  is  finding 
out  the  breeding  places  of  the  fly  with  a  view  to 
seeing  whether  it  can  be  attacked  there? — Whether 
it  can  be  attacked  there,  and  also  seeing  if  you  can 
find  out  if  there  is  anything  that  attracts  the  fly,  and 
it  seems  to  me  that  you  might  take  advantage  of  that 
to  attract  the  fly  to  definite  places  which  yoii  might 
jDolice.  That  is  the  idea  that  has  always  been  in  my 
mind  since  I  read  the  report  of  Dr.  Carpenter  on  the 
pupation  of  Glossina  palpalis  in  this  island  in  Lake 
Victoria. 

3823.  Within  your  knowledge,  is  there  any  other 
instance  of  a  trypanosome  developing  inside  a  fly  in 
the  way  that  we  are  told  that  a  trypanosome  develops 
inside  the  Glossina  ? — There  is  a  trypanosome  that 
develops  (not  a  human  trypanosome)  in  South  Africa. 
I  believe  it  is  very  pathogenic  to  domestic  animals, 
and  it  develops  in  the  same  way  in  one  of  the 
horse  flies — one  of  "the  Hippoboscidae. 

3824.  That  fly  has  never  been  incriminated  as 
regards  man  ?— It  is  not  known  to  be  incriminated  as 
regards  man,  and  my  own  experience  of  those  flies  is 
that  they  do  not  bite  man.  They  rather  stick  to  their 
animal  hosts. 

3825.  With  regard  to  cattle,  those  flies  have  to  be 
taken  into  consideration  as  well  as  the  Glossina  ? — 
Those  flies  have  a  very  wide  distribution,  and  the 
problem  is  not  confined  to  Africa,  either  in  its  investi- 
gation or  in  its  application. 

3826.  {Br.  Chappie.)  What  points  do  yon  think 
you  would  require  to  prove  by  further  entomological 
research  ?  What  things  that  we  do  not  now  know  do 
you  think  we  ought  to  be  able  to  prove  ? — That  is 
rather  a  difiicult  question  to  answer.  We  do  not 
know  so  very  much  after  all.  We  know  a  good  deal 
about  Glossina  palpalis,  we  know  something  about 
Glossina  morsitans.  A  lot  of  random  observations 
have  been  collected,  but  I  do  not  know  that  we  have 
any  exact  knowledge  such,  for  instance,  as  we  have 
of  the  common  insect  pests  of  agriculture,  or  even  such 
insect  pests  as  the  house-fly  or  the  flea — the  common 
human  flea.  I  cannot  say  that  I  expect  any  parti- 
cular thing  in  that  way  from  investigation,  experiment, 
and  oljservation  with  Glossina,  but  we  should  get  to 
know  all  about  it.  We  should  get  to  know  if  it 
pupates  in  any  special  places,  and  that  would  be  most 
imijortant  knowledge.  The  fact  that  it  has  not  been 
discovered  is  nothing.  I  could  give  plenty  of  similar 
instances.  I  was  for  four  years  surgeon  naturalist  on 
the  marine  survey  ship  "  Investigator."  That  was 
when  I  was  a  yoimg  man  and  as  keen  as  most  young 
men  are  and  fairly  well  trained.  I  paid  attention  to 
special  points,  but  never  could  get  the  information  that 
I  wanted.  Remember,  I  wanted  to  find  out  the 
development  of  a  group  of  Crustacea  stomatopods. 
I  looked  for  an  exami^le  with  eggs,  but  I  could 
not  find  it.  I  used  to  break  coral  rocks  to  pieces  to 
catch  the  stomatopod  but  never  got  one  with  eggs, 
but  the  other  day  a  man  had  the  luck  to  stumble 
upon  one  with  eggs  and  to  find  out  what  I  had  been 
wanting  to  find  for  years.  The  same  way  with  the 
robber  crab  :  I  visited  an  island  in  the  Bay  of  Bengal, 
where  the  Birgus  latro  lives,  to  ascertain  where  its 
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lai-vse  could  be  found.  That  was  not  known  in  those 
days.  The  Birgus  latro,  I  ought  to  explain  to  the 
Committee,  though  no  doviLt  many  of  them  know, 
is  an  enormous  hermit  crab  adapted  for  life  on  land. 
It  is  supposed  to  eat  cocoanuts,  and  it  is  a  most 
interesting  creature.  Although  it  is  a  thorough  hermit 
crab,  it  is  absolutely  adapted  for  life  on  land.  I 
wanted  to  know  something  about  the  Birgus  latro 
and  where  its  larvas  could  be  found,  ljut  I  could  never 
get  one  with  eggs.  Somebody  else  by  a  bit  of  luck 
later  found  out  all  about  the  Birgus  latro.  The  fact 
that  two  or  three  men  have  l>een  out  to  Africa 
with  the  intention  of  examining  species  of  Glossina 
without  much  result  is  nothing.  You  may  observe 
for  yeai's  and  years  and  get  no  results,  and  then 
suddenly  just  by  a  happy  chani-e  find  out  something 
worth  knowing. 

3827.  I  understood  you  to  say  that  the  first  tiling 
you  wanted  was  money,  and,  secondly,  a  zealous  expert  ? 
— Pardon  me,  if  yon  pin  me  down  to  anything,  I  would 
say  a,  dozen  zealous  experts. 

3828.  Given  an  unlimited  supply  of  money  and  an 
unlimited  number  of  experts,  what  instructions  would 
you  give  them  ?  You  would  obviously  have  to  tell 
them  what  you  wanted  to  know  ? — I  slionld  presume 
that  they  knew  something  abovit  the  problem,  or  else 
they  would  not  fulfil  my  condition  at  all.  They  should 
be  trained. 

3829.  The  end  that  we  have  in  view  is  to  stop  the 
spread  of  sleeping  sickness,  of  trypanosomiasis  amongst 
animals,  and  tryj^anosomiasis  amongst  men  in  ISTyasa- 
land.  Now,  if  we  were  to  recommend  the  Colonial 
Office  to  spend  money,  the  first  thing  they  would  ask 
is,  "  What  do  you  want  to  find  out  ?  "  Will  you  tell 
ns  for  our  guidance  what  specific  proposition  you 
would  want  to  prove  in  order  to  enaljle  you  to  advise 
something  along  the  lines  of  preventive  measures  in 
Nyasaland  ? — That  is  a  terrific  question  to  answer 
offhand.  I  could  answer  it  if  I  had  some  time  to  do 
it,  but  there  are  a  lot  of  things  to  find  out.  One 
thing  that  we  do  not  know  anything  about  is  the 
possible  increase  or  decrease  in  virulence  of  the  try- 
pauosome  on  passing  through  specific  tsetse-flies.  There 
has  been  practically  no  experimental  work  to  that  end. 
This  is  rather  outside  my  line,  because  although  I  am 
a  general  zoologist  and  have  done  something  besides 
entomological  work,  I  am  now  devoting  myself  entirely 
to  entomology  from  the  practical  standpoint  of  medi- 
cine. Down  at  the  school — and  everyone  there  knows 
it — some  years  ago  there  was  a  case  of  sleej^ing  sickness 
in  the  hospital,  and  rats  infected  from  that  cuse  direct 
while  it  lived  used  to  die  in  a  few  days.  That  strain 
has  been  kept  up  in  rats,  and  Dr.  Wenyon  says  that 
it  takes  three  months  to  kill  them  now  with  the  same 
strain  that  has  been  passing  through  rats.  We  have 
an  analogous  case  in  the  viriis  of  smallpox,  whatever 
it  is.  It  is  knomi  that  in  the  cow  it  is  almost 
nothing.  In  the  human  being  it  is  a  serious  disease. 
That  is  one  aspect  of  the  case.  There  are  all  sorts  of 
aspects  of  the  case.  I  would  not  justify  myself  in  any 
way  if  I  were  making  a  request.  I  would  say  that  the 
sum  of  100,0O0L  wonid  be  very  well  spent  merely  as  a 
business  prox^osition. 

3830.  Do  you  think  we  know  enough  now  to  give 
any  practical  advice  whatever  along  the  line  of  preven- 
tion ? — Tes,  I  think  we  know  something.  From  the 
entomological  standpoint,  you  mean  ? 

3831.  From  the  standpoint  of  the  prevention  of 
the  spread  of  the  disease? — I  woiild  rather  confine 
myself  in  talking  about  prevention  to  the  entomo- 
logical standpoint.  We  know  something,  I  think,  but 
whether  it  is  applicable  to  the  conditions  in  Nyasaland 
I  do  not  know,  because  I  have  never  been  there,  and  I 
do  not  know  anything  about  it.  All  the  information 
collected  by  Dr.  Bagshawe  and  most  clearly  put  togethei' 
in  hifi  pamphlet,  as  to  what  is  knowii  about  sleeping 
sickness  in  relation  to  Glossina  paliJalis,  shows  that  you 
can  control  that  species,  at  any  rate  to  a  certain 
extent,  by  clearing  and  generally  bringing  the  land 
under  cultivation. 

3832.  This  is  my  last  question :  pending  fiu-ther 
investigation,  are  there  any  practical  steps  that  you 
think  ought  to  be  taken  for  the  prevention  of  the 


spread  of  the  disease  or  for  its  elimination  ? — I  think 
that  what  we  want  is  more  observation  and  experiment. 

3833.  You  can  advise  no  practical  step  to  be  taken 
pending  that  further  investigation  and  experiment  ? — 
No,  I  would  not  go  so  far  as  that.  I  would  say  let  us 
take  such  practical  steps  as  can  be  taken.  I  am  not  in 
favour  of  doing  nothing  just  because  you  cannot  get  a 
policy  of  perfection  ready  to  hand.  Life  is  a  com- 
promise after  all. 

3834.  {fiir  William.  Leishvian.)  You  gave  just  now  an 
illusti-atiou  when  the  Chairman  asked  you  of  another 
disease  or  other  diseases  which  have  been  controlled  by 
a  true  knowledge  of  the  habits  of  the  insects,  and  you 
confined  yourself  principally  to  the  mosquito,  did  you 
not  ? — Yes.  pi-incipally. 

3835.  Does  anytliing  else  occur  to  you  in  the  wa}' 
of  similar  knowledge  in  connection  ^vith  an  insect 
which  pnxluces  its  yoiuig  in  the  same  way  as  Glossii).((.  ! 
— That  is  the  diiiiculty.    I  do  not  know  of  such  a  case. 

3836.  Is  that  peculiar  method  of  pupation  confined 
to  Glossina  ! — No  it  is  not  so  confined,  even  among  flies. 
There  is  another  considerable  family  in  which  it  is  the 
ordinary  method  of  reproduction. 

3837.  You  do  uot  know  of  any  pests  that  have  had 
knowledge  applied  to  them  in  this  way — pests  on 
plants  or  insect  pests  of  the  sort  which  distribute 
their  larva3  widespread  in  different  places  ?  —  There 
are  lots  of  cases  known  among  arthropods  of  not 
precisely  that  method,  but  of  methods  where  the  young 
is  nourished  and  even  attains  its  adult  form  inside  the 
mother.  There  are  some  of  the  mites,  for  instance, 
where  that  occurs. 

3838.  Where  that  does  occur,  do  you  know  of 
attempts  made  to  destroy  the  pest  on  a  large  scale, 
which  is  the  sort  of  f)i'oblem  we  have  to  face  with 
morsita)i,s  ? — I  quite  realise  that  that  is  the  difficulty. 

3839.  You  do  not  know  of  any  case  ? — -No,  I  do  uot 
know  of  any  case. 

3840.  With  regard  to  this  peculiar  development  of 
the  sensory  organ  which  is  found  in  the  antennas  of  the 
Glossina,  you  said,  as  I  understood  you,  that  you  had 
no  idea  having  regard  to  similar  organs  in  other  insects 
what  the  function  was  ? — If  you  go  back  to  first 
principles  altogether,  no  one  can  have  any  idea,  but 
what  I  said  was  that  no  one  has  any  idea  what  use 
these  organs  are  to  Glossina.  That  is  what  I  intended 
to  say.  I  would  not  like  to  open  up  any  large  meta- 
physical problems. 

3841.  I  did  not  mean  that.  Have  you  done  work 
yourself  by  testing  the  olfactory  sensation,  for  in- 
stance, of  an  insect  ? — No.  I  have  not  with  regard  to 
insects. 

3842.  It  has  been  suggested  to  us  that  some  of  the 
Glossina  may  be  attracted  to  certain  particular  sites 
to  lay  their  pupte  on  account  of  some  curious  smell  or 
odour  which  may  reach  them.  Have  you  anything 
which  might  throw  light  upon  that  ? — No.  I  would 
merely  point  out  that  you  have  two  facts — that  they 
are  attracted  (if  this  is  a  fact),  and  that  there  is 
certainly  a  sensoi-y  organ  whose  function  must  be 
very  powerful  in  some  way. 

3843.  It  is  possible  that  the  sensory  organ  may 
be  an  olfactory  organ  ? — Yes,  it  is  quite  possible  that 
it  may  be. 

3844.  It  should  be  possible  to  determine  that  by 
experiment  ? — I  think  that  is  one  of  the  things  that 
might  be  determined  by  experiment. 

3845.  It  would  be  necessary  to  mark  the  Glossiua, 
in  S(jme  way  if  one  was  studying  the  flight  ? — Certainly 
it  woi;ld  be. 

3846.  If  you  had  to  tackle  it,  how  would  you 
mark  such  fly  as  Glossina  for  identification  ? — Well,  I 
think  I  should  look  at  the  experiments  that  have 
recently  1)een  made  by  several  men  working  for  the 
Local  Government  Board  to  find  out  what  they  have 
done. 

3847.  In  regard  to  house-flies  ? — Yes.  in  regard  to 
house-flies.  I  believe  that  it  is  quite  easy  to  mark 
them  so  as  to  recognise  them  afterwards. 

3848.  It  is  not  a  thing  which  you  have  studied 
personally  ? — No,  I  have  not  studied  it  personally. 

3849.  How  would  you  personally  group  Glossina 
together  with  regard  to  their  habits  ?    What  is  an 
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appropriate  grouping  ?  We  know  that  palpalis  differs 
very  much  from  morsitaus  in  its  breeding  places  and 
m  its  fondness  for  water  and  so  on.  I  should  be  very 
glad  if  you  would  tell  me  what  other  Gloasina  you 
would  group  in  the  same  way,  either  on  the  morsitans 
side  or  on  the  palpalis  side  or  any  other  grouping  that 
you  suggest  ? — From  the  point  of  view  of  suspecting 
the  fly  ? 

3850.  Tes. — I  should  look  upon  the  very  common 
fly  called  Glossina  tachinoides  as  merely  a  variety  of 
palpalis,  and  I  should  think  the  distinction  between 
Glossina  morsitans  and  Glossina  longipalpis  and  Glossina 
pallidipes  is  very  slight.  They  are  specifically  distinct, 
but  the  distinction  is  very  slight  indeed. 

3851.  Fasca  yovi  would  i)ut  in  a  different  group  ? — 
Tes,  I  should  think  so,  morphologically  certainly. 

3852.  But  you  have  no  personal  knowledge  of  the 
bionomics  beyond  that  ? — No. 

3853.  (Dr.  Chalmers  Mitchell.)  Following  what  you 
said  to  Sir  William  Leishraan  about  these  curious 
sensory  organs,  how  would  you  proceed — by  snipping 
them  off  I  suppose.  Could  you  do  that  in  the  case  of 
flies  ? — It  iipsets  an  insect  a  good  deal  to  have 
its  antennas  snipped  oft',  but  it  can  be  done  and  it 
i-ecovers  afterwards. 

3854.  How  would  you  proceed  ? — I  do  not  want  to 
commit  myself.  I  would  like  to  have  a  little  notice  of 
that  question.  Please  understand  that  I  came  here 
rather  under  protest,  not  having  any  first-hand  know- 
ledge. 

3855.  Anyhow,  if  you  had  time  to  think  it  over,  do 
you  think  you  could  devise  a  way  of  throwing  out  of 
gear  those  sensory  organs  ? — Yes.  Plenty  of  similar 
experiments  have  been  made.    I  would  look  them  up. 

3856.  Having  got  flies  with  the  sensory  organs 
thrown  out  of  gear  by  some  method,  you  would  then 
compare  their  response  to  ditt'erent  stimuli  ? — I  have 
simply  thrown  out  the  suggestion  and  not  reflected  on 
it.  It  is  rather  too  much  to  ask  me  what  I  would  do. 
I  should  certainly  look  up  what  has  been  done  before  I 
answered. 

3857.  I  understand  that  it  is  impossible  to  give  in 
detail  how  you  would  carry  out  a  piece  of  resea,rch  like 
that.  The  general  idea  would  be,  I  suppose,  to  esta- 
blish some  method  of  comparison  which  might  put  you 
on  the  track  of  a  bait  or  lure  for  a  fly  with  regard  to  a 
particular  locality  ? — Tes,  that  is  the  sort  of  idea  I  have 
in  my  mind. 

3858.  By  making  use  of  flies  in  the  normal  condi- 
tion and  in  the  abnormal  condition  with  the  sensory 
organs  thrown  out  of  gear  you  might  get  on  the 
track  ? — I  should  hope  to  see  if  there  was  a  track. 

3859.  Do  you  happen  to  have  worked  upon  or  fol- 
lowed closely  the  history  of  the  trypanosome  inside  the 
fly  ? — Not  in  a  fly.  I  have  worked  with  the  common 
ra,t  trypanosome  in  the  rat-louse. 

3860.  But  not  in  flies  ?— No. 

3861.  (Mr.  Eothschild.)  In  reply  to  Sir  William 
Leishman  and  the  Chairman,  you  mentioned  the 
sensory  organ  and  you  stated  it  was  present  in  both 
sexes.  Therefore,  it  is  evidently  employed  in  some  of 
the  functions  of  the  life  of  the  fly,  apart  from  sex.  I 
happened  this  morning  to  be  at  work  with  some  sensory 
organs  on  the  antenna;  of  some  moths  from  New  Guinea, 
and  these  appeared  to  be  entirely  confined  to  the  male 
sex.  I  am  not  referring  to  the  ordinary  sensory  branches 
of  the  antennae.  These  were  big  organs  situated  about 
half-way  down  and  consisted  largely  of  scent-producing 
scales,  and  evidently  were  destined  either  to  attract  the 
female  or  to  discover  the  female.  Do  you  consider 
that  in  the  case  of  Glossina  this  organ,  l^eing  present 
in  both  sexes,  is  meant  for  the  purpose  of  discovering 
something  outside  the  fly  itself  ? — I  should  hardly 
think  that  it  has  anything  to  do  with  any  specific 
sexual  function,  because  as  far  as  I  can  make  out  (I  do 
not  get  the  very  best  preserved  material,  but  I  have 
examined  the  thing  very  carefully)  it  is  identical  in 
both  sexes,  equally  well  develojjed  and  apparently  com- 
posed of  the  same  elements.  I  should  say  that  it  is 
something  that  is  essential  to  the  fly,  both  sexes  alike. 

3862.  Supposing  that  a  young  and  ardent  biologist 
is  detailed  to  examine  into  a  history  of  the  fly,  do  you 
not  think  that  he  ought  to  test  this  organ  by  seeing 


whether  it  is  used  by  the  insects  for  discriminating 
odours  specially  ? — Certainly.  I  think  that  would  come 
obviously  within  the  pui-view  of  his  investigations. 

3863.  The  question  of  the  attraction  of  the  colours 
seems  to  play  a  certain  part  in  the  life  history  of  the 
Glossina,  because  on  the  islands  of  Principe  and  San 
Thome  they  have  captured  tsetse-flies  by  hanging  out 
black  cloths. — Yes. 

3861.  Do  you  think  that  has  anything  to  do  with 
the  fondness  of  the  insect  for  the  buffalo,  and  that  the 
moving  black  cloth  has  somewhat  the  same  appearance 
as  the  hide  of  the  buffalo,  or  do  you  think  that  it  is 
merely  the  colour  attraction  ? — So  far  as  1  have  thought 
of  tliat  subject  at  all,  it  seems  to  me  that  many^of 
these  blood-sucking  insects  have  a  preference  for  dark 
colours.  House  mosquitoes  certainly  have  a  preference 
for  a  black  coat  and  dark  clothing  ;  certainly  sand  flies 
do,  both  the  Culicoides  and  the  Phlebotomus.  The 
preference  for  dark  clothing  seems  to  be  something  of 
almost  wider  application  than  to  Glossina. 

3865.  You  also  told  Sir  William  Leishman  that  you 
did  not  know  any  other  insect  among  the  Diptera  which 
produces  its  young  in  the  same  way  as  the  Glossina. 
Do  not  all  the  Hippoboscidte  produce  their  young  in 
the  same  way  ? — Pardon  me.  The  question,  as  I  under- 
stood it  from  Sir  William  Leishman,  was  whether  there 
is  any  other  insect  that  is  known  to  harbour  a  trjrpano- 
some  pathogenic  to  man.  I  have  already  men- 
tioned that  there  is  a  Hippohosca  well  known  to  infect 
cattle  in  South  Africa,  and  likewise  a  large  family  of 
the  Hippoboscidte  produce  their  young  in  the  same 
way,  as  you  say.  I  am  afraid  that  I  did  not  express 
myself  quite  clearly. 

3866.  (Sir  Stewart  StocJcnian.)  I  think  you  suggested 
the  advisability  of  trying  dips  and  dressings  for  keeping 
insects  oft'  ? — I  did  not  recommend  it ;  I  said  I  should 
not  despise  any  method. 

3867.  I  suppose  you  would  agree  that  that  has  been 
very  freely  tried  in  connection  with  a  great  many 
pests  ? — Certainly,  stationary  pests. 

3868.  To  keep  off  other  pests  ? — I  am  not  aware  of 
it.  To  keep  off  Simulium  and  Tabanus  and  things  of 
that  sort. 

3869.  The  maggot-fly,  for  instance  ? — Tes. 

3870.  Would  you  agree  that  there  has  been  rather 
a  failure  in  that  respect? — I  do  not  know  anything 
about  it. 

3871.  It  has  been  before  us  for  years,  and  almost 
everything  has  been  tried ;  and  with  regard  to  keeping 
biting  insects  off,  we  have  to  admit  that  it  is  rather  a 
failure.  I  want  to  know  if  you  have  any  opinion  on  the 
matter  ? — I  know  that  you  can  keep  mosquitoes  from 
biting  you  in  India. 

3872.  Successfully  ? — Ton  certainly  can.  I  used  to 
make  a  mixture  myself  for  keeping  oft'  mosquitoes.  It 
was  a  great  favom-ite  with  the  ladies  in  Calcutta — 
essential  oil  and  something  bitter. 

3873.  I  have  never  kept  them  off  by  means  of 
dressings. — Some  people  are  more  attractive  than 
others. 

3874.  (Sir  Edmund  Loder.)  I  would  like  to  ask  you 
a  personal  question.  I  would  like  very  much  to  have  a 
recipe  to  keep  mosquitoes  off.  I  am  horribly  bitten 
by  mosquitoes. — I  will  certainly  give  you  that  with 
great  pleasure. 

3875.  Is  there  anything  that  really  does  it  ? — I 
think,  in  fact  I  know,  that  a  proper  mixture  of  turpen- 
tine spirit  and  quinine  mixed  with  a  little  something  to 
make  it  smell  nice,  like  oil  of  bergamot  and,  of  coui-se, 
water,  makes  quite  a  nice  wash  that  certainly  the  Culex 
fatigans  in  Calcutta  does  not  like. 

(Sir  Edmund  Loder.)  I  have  made  myself  smell 
very  nasty  several  times,  but  the  mosquitoes  have 
bitten  me  very  hard. 

3876.  (Dr.  Balfour.)  Have  you  ever  studied  the 
natural  fungus  diseases  of  insects  ? — No,  I*  have 
not.  I  hope  to  do  so  now  that  we  have  an  insect  farm 
fitted  up  at  the  school,  but  so  far  I  must  jjlead  ignorance. 

3877.  I  suppose  it  is  one  of  the  lines  that  you  would 
recommend  in  the  study  of  Glossina  ! — No,  I  should 
not  have  thought  of  it.  From  the  habits  of  the 
Glossina,  I  do  not  see  how  you  are  to  get  the  fungus 
to  attack  the  Glossina. 
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3878.  Suppose  you  fed  the  flies  artificially,  as  the 
Belgians  have  been  able  to  do,  and  seeded  the  blood 
tubes  with  tlie  spores  of  a  fungus,  do  you  think  one  fly 
could  spread  the  disease  to  another  ?  A  witness 
suggested  that  it  might  possibly  spread  by  the 
sexual  act.  Do  you  know  of  any  analogous  case 
that  might  throw  light  on  this  question  ?  —  I 
do  not  quite  see  how  it  would  spread.  Tiie  answer 
that  I  prefer  to  make  is,  that  all  these  are  questions 
that  1  think  could  be  answered  if  we  only  knew  more 
about  the  insect. 

3879.  It  might  be  attended  to  among  other  points  ? 
— Yea,  certainly.  I  would  attend  to  every  point. 
Every  line  of  investigation  that  can  be  thought  of 
and  that  is  at  all  i-easonable  I  would  follow. 

3880.  You  have  mentioned  the  Hippoboscida\  W'^e 
know  that  in  some  parts  of  Northern  Africa  and  in 
India  Tabanid  flies  convey  the  trypanosomiases  of 
mammals,  or  we  believe  they  do,  as  apparently  there 
is  ncjthing  else  that  can  do  it.  There  used  in  India 
among  natives  to  be  a  prevalent  idea  that  the  Taban  us 
was  the  cause  of  suri-a.  I  have  not  paid  much 
attention  to  that. 

3881.  It  is  admitted  in  Algeria,  the  Sudan,  and 
India  that  the  surra  of  camels  can  be  canled  by 
these  flies  ? — I  did  not  know  whether  the  Tabatins  was 
excluded  from  other  flies. 

3882.  Have  you  any  idea  what  role  tliat  kind  of 
fly  may  play  in  Glossina  areas  as  carriers  of  the  trypano- 
somes  of  domestic  animals  ? — It  is  only  possible  to 
answer  in  general  terms  that  almost  any  blood-sucking 
fly  would  be  capable  of  mechanical  transmission. 

3883.  That  is  what  I  wanted  to  know.  Do  you 
think  that  it  would  oidy  1)8  mechanical  ti'ans mission  ? 
Is  it  possible  the  trypanosomes  might  undergo  cyclical 
development  in  these  flies  as  they  do  in  the  Glossina  f 
■ — I  do  not  see  any  impossibility  aljout  it. 

3884.  Do  you  think  it  is  another  line  which  should 
be  investigated  P — I  think  that  in  this  particular 
instance  we  must  l)e  looked  upon  as  being  fairly  on  the 
broad  road,  and  that  we  can  exclude  other  flies  in  the 
case  of  this  particular  trypanosome. 

3885.  But  with  regard  to  the  other  trypanosomes 
of  domestic  animals? — I  am  entirely  opposed  to 
shutting  my  eyes  to  the  possibility  of  infection. 

3886.  Do  you  think  that  these  Tabanidse  possibly 
might  play  a  role  in  connection  with  the  pathogenic 
trypanosome  that  we  are  discussing  ?  Have  you  ever 
met  anything  that  would  lead  you  to  suppose  that 
they  may  ? — No,  I  cannot  say  that  I  have. 

3887.  (Dr.  Bagshaive.)  There  is  one  question  I 
would  like  to  put  to  you,  Init  perhaps  you  would  not 
consider  it  quite  suitable.  It  has  been  p)roposed  to  make 
an  experiment  in  local  game  extermination  in  Nyasa- 
land  in  order  to  study  what  effect  that  has  upon  the 
fly.  If  this  experiment  is  properly  done,  it  will 
obviovrsly  cost  some  thousands  of  pouuds.  I  would 
like  to  know  whether  you  think  that  results  commmen- 
surate  with  the  expense  would  be  attained,  or  do  you 
think  that  l)etter  value  would  be  got  by  spending  that 
money  on  entomological  research  ? — That,  again,  is  a 
difficult  question.  I  must  say  that  I  like  to  see  experi- 
ments performed.  I  do  not  think  one  can  do  any  liai-m 
by  experiments  if  they  are  done  l:)y  trained  people  and 
properly  done.  Although  I  think  that  at  present  we 
want  to  have  really  accurate  knowledge  aVjout  the  flies, 
at  the  same  time  I  think  that  the  other  experiment  is 
all  right ;  I  can  see  nothing  against  it  on  any  ground 
except  the  expense.  It  is  a  little  bit  outside  my  line, 
ljut  I  have  heard  recently — and  no  doujjt  the  Com- 
mittee are  equally  familiar  with  it  and  will  pardon  me 
for  mentioning  it — that  on  the  island  of  Formosa  the 
Japanese  dealt  with  their  wild  men  by  encircling  them 
in  a  line  of  live  wire.  I  think  that  that  would  be  a 
very  cheap  way  of  isolating  your  experimental  area, 
and  would  be  better  than  a  fence.  If  expense  is  the 
only  point,  there  must  be  a  source  of  electrical  energy 
in  the  African  continent  where  Glossina  occurs.  You 
could  get  any  amount  of  electricity,  I  should  think, 
taii'ly    cheaply.     So  far  as  I  can    express  my  own 


opinion,  I  should  like  to  see  some  sort  of  experiment  as 
an  e.xperiment.  If  expense  is  the  only  objection,  then 
I  think  it  would  be  just  as  well  to  inquire  into  the 
expense  of  that  operation  of  the  Japanese.  The  man 
who  told  me  about  it  and  who  has  recently  come  back 
from  Formosa,  says  that  it  costs  very  little  and  is  very 
efficacious.  Incidentally  he  mentioned  that  although 
it  was  meant  to  keep  the  wild  men  out  it  killed  the 
deer  and  things  wholesale. 

3888.  But  we  still  have  the  difficulty  of  the  move- 
ment of  flies  from  one  place  to  another  ? — That  would 
have  to  1)e  part  of  the  experiment.  You  would  have  to 
stop  that.  You  would  have  to  take  measures  to  prevent 
flies  getting  into  that  isolated  area,  but  I  assume  that 
that  can  l)e  done  if  y(3u  have  a  sufficiently  broad  Ijelt 
of  clearing,  and  if  that  belt  is  patrolled  in  the  same 
way  as  they  patrol  the  forest  clearings  in  India. 

3889.  What  do  you  im-agine  the  breadth  of  thtit 
l)elt  should  be  ? — It  is  generally  understood,  I  think, 
from  your  own  oljservations  on  this  point  that  a  Glos- 
sina can  fly  more  than  a  mile,  so  that  it  should  certainly 
be  not  less  than  a  mile.  It  should  he  somewhat  more 
than  a  mile  in  breadth. 

3890.  You  are  aware  of  Mr.  Fiske's  ideas  ? 
Mr.  Fiske  from  a  study  of  the  literature  has  arrived  at 
tlie  opinion  that  probal^ly  flies  leave  the  islands  in  the 
Victoria  Nyanza  and  possibly  reach  the  mainland,  and 
I  have  flgures  in  my  possession  which  would  very  much 
support  that  hypothesis.  Supposing  that  were  proved 
it  would  show  that  imlj]<Ais  could  go  four  or  five  miles, 
I  thinlv  ? — If  that  were  proved,  then  I  should  suppose 
that  that  woiald  make  the  expense  of  any  experiment 
of  the  kind  propiosed  absolutely  prohil>itive. 

3891.  How  did  that  paper  strike  you  from  your 
entomological  knowledge  ? — Well,  I  am  afraid  I  am 
getting  now  to  this  :  that  I  ratlier  distrust  t()o  much 
it  i:)rio)-i  work  in  anything,  and  in  zoology.  I  think, 
it  is  more  than  in  most  subjects  rather  out  of  place.  I 
think  it  is  much  better  in  the  case  of  Glossina  to  get 
to  know  sometliing  more  about  the  hal)its  and  natural 
history  of  the  insect.  I  shiiuld  he  rather  afraid  of 
speculations  which  are  only  founded  on  insufficient 
data.  I  look  upon  them  with  a  cei'tain  amount  of 
suspicion,  l^ecause  if  they  are  not  justified  tliey  rather 
discredit  scientific  evidence  in  general.  I  feel  very 
strongly  on  that  point. 

(Chainiiim.)  Thank  you  very  much. 

The  witness  withdrew. 


Wrilten  note  sent  in  by  the  witness  subsequently  to  his 
oral  evidence. 

With  reference  to  Questions  3808-3810  :  on  con- 
sideration, I  should  like  to  see  four  men  appointed — 
two  to  work  together  in  West  Africa,  and  two  to  study 
G.  morsitans  together  in  Nyasaland. 

There  is  a  great  advantage  in  having  men  at  worl'.' 
in  couples,  provided  that  one  is  officially  senior  to  the 
other.  A  man  working  alone,  far  from  any  possible 
assistance,  is  often — as  I  know  from  my  experience 
in  the  R.I. M.S.  •'Investigator'" — distracted  as  new 
opportunities  suddenly  appear  when  his  hands  are 
already  full.  Besides,  there  is  the  stimulating  effect 
of  discussion. 

The  men  should  be  good  all  round — not  merely 
entomologists.  I  should  prefer  them  to  be,  young 
doctors  with  a  University  degree  and  a  strong  liking 
for  natural  science.  I  am  a  firm  believer  in  the  solid 
advantages  afforded  l)y  a  medical  education.  More- 
over 3'oung  doctors  can  be  left  to  take  care  of  their 
own  health. 

The  only  instructions  that  I  would  give  them  are 

(1)  that  they  should  make  an  exhaustive  study  of 
Glossina,  in  the  field,  in  the  laboratory,  and  in  the 
insect-house,    but    particularly   in    the    field ;  and 

(2)  that  they  must  resolutely  ignore  all  other  biological 
problems,  however  interesting,  unless  they  have  some 
reasonable  bearing  on  the  ultimate  problem  of  the 
control  of  Glossina. 
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Mr.  G.  Garden,  m.r.c.v.s.,  called  in  and  examined. 


3892.  (Chairman.)  I  think  that  you  are  a  veteri- 
nary officer  in  Nyasaland  ? — Tes. 

3893.  For  the  whole  of  Nyasaland,  or  have  you 
assistance  ? — The  whole  of  Nyasaland.  Until  a  few 
years  ago  I  have  been  the  only  veterinary  officer  there. 

3894.  How  many  years  have  yon  had  in  Africa  ? — 
About  12  altogether. 

3895.  Most  of  it  in  Nyasaland,  or  not  ? — In  South 
Africa,  West  Africa,  and  Nyasaland. 

3896.  How  long  have  you  had  in  Nyasaland  ? — 
Three  years. 

3897.  Have  you  been  studying  trypanosomiasis  in 
animals? — Not  minutely.  My  work  has  prevented  me 
from  doing  so.  I  have  been  engaged  in  veterinary 
administrative  duties  and  have  not  had  the  opportunity 
of  studying  that  disease  minutely. 

3898.  Not  of  doing  research  work  ? — No. 

3899.  What  genei-a.lly  is  the  nature  of  yom-  duties  ? 
- — Travelling  about,  diagnosing  cases  of  disease,  and  in 
general  dealing  with  outbreaks  of  disease. 

3900.  Do  you  take  any  active  steps  for  dealing 
with  disease  ?  Do  you.  order  the  destruction  of  animals 
or  moving  of  animals  or  anything  of  the  kind  ? — Ghieiiy 
the  moving  of  animals  from  infected  areas  or  from 
disease. 

3901.  I  think  you  can  give  us  some  information 
about  the  Blantyre-Zomba  Road  ? — Yes. 

3902.  Have  you  found  disease  there  ? — Disease  is 
very  prevalent  there. 

3903.  -Is  that  the  ordinary  type  of  nagana  — I 
would  not  like  to  say.  I  have  referred  that  to  Sir 
David  Bruce.  l)y  forwarding  to  him  small  animals 
inoculated  from  cattle  suffering  fi'om  trypanosomiasis. 

3904.  What  do  you  say  about  the  amount  of  tsetse- 
fly  where  you  find  disease  ? — Where  the  disease  is 
found  on  the  Blantyre  Road  tsetse-fly  has  not  been 
toimd,  except  in  one  instance  where  two  flies  were 
found  on  the  verandah  of  one  estate. 

3905.  But  do  you  mean  that  the  country  round  is 
free  from  tsetse  ? — No.  From  10  to  lo  or  20  miles 
distant  tsetse  abound. 

390G.  Were  the  cattle  taken  into  the  tsetse 
district,  do  you  think,  and  did  they  get  infected  there, 
or  how  ? — No.  It  is  my  opinion  that  the  tsetse-fly  have 
been  l^rought  to  the  cattle — stray  flies. 

3907.  Stray  flies  so  few  in  number  that  they  would 
hardly  be  noticed  ? — That  is  so. 

3908.  You  do  not  think  there  was  any  other  carriei' 
of  the  disease  except  tsetse  ? — As  to  that  I  would  not 
like  to  give  an  opinion ;  I  am  doubtful. 

3909.  Do  you  think  it  is  possible  ? — I  think  it  is 
possible,  once  the  disease  is  there.  I  am  inclined  to 
believe  that  direct  inoculation  by  other  flies  is  possible. 

3910.  At  any  rate,  you  were  struck  with  the  curioiis 
absence  of  fly  from  the  places  where  you  found  a 
considerable  amount  of  disease  ? — Yes,  that  is  so. 

3911.  What  do  you  say  about  the  presence  of 
setse-fly,  speaking  of  morsitans  ?    You  are  speaking 

of  morsitans  all  along,  are  you  not  ? — Yes. 

3912.  What  do  you  say  about  the  presence  of 
morsitans  along  the  Shire  watercourse  ? — That  is  where 
I  maintain  infection  comes  from  to  the  Blantyre-Zomba 
Road. 

3913.  How  far  would  that  be  away  ? — The  river 
winds  considerably  and  so  does  the  road.  It  would 
average  18  to  20  miles  from  the  road  to  the  river. 

3914.  Are  there  no  tsetse-fly  nearer  than  that  ? — 
Not  that  I  am  aware  of. 

3915.  Have  you  been  much  over  that  ground  ? — 
Yes,  I  have  been  over  it  a  good  deal. 

3916.  Was  your  attention  called  to  the  fact  that 
tsetse-fly  were  not  found  there,  or  were  you  studying 
whether  tsetse-fly  were  found  thei'e  ?  Was  your  atten- 
tion alive  to  the  absence  of  the  tsetse-fly  ? — Yes. 

3917.  And  were  you  investigating  that  ? — Yes. 
That  is  one  point  that  has  struck  me  all  along  since 
I  have  gone  there  to  work,  the  absence  of  fly  in  one"s 
travels  through  a  district  where  the  disease  is  present 
among  cattle. 

3918.  The  animals  not  having  been  moved  ? — The 
animals  not  having  been  moved  except  working  on 


the  Zomba-Blantyre  Road,  or  grazing  on  the  side  of 
the  road,  probably  4  or  5  miles  from  the  road. 

3919.  Now  you  suggest  increasing  our  knowledge 
by  certain  field  experiments  ? — Yes. 

3920.  Where  would  you  carry  those  experiments 
out  ? — In  the  district  lietween  Zomba  and  Blantyre. 

3921.  What  would  they  consist  of?  What  would 
you  suggest  doing  in  practice  ? — In  the  first  place  I 
would  like  to  prove  the  points  where  infection  can  be 
contracted,  and  this  could  be  done  by  placing  several 
herds  of  cattle  at  diiJerent  points  along  the  road  and 
keeping  them  under  observation  for  a  certain  time  to 
see  if  they  become  infected. 

3922.  In  what  you  call  pi'actically  fly-free  areas  ? — 
Yes,  in  supposed  fly-free  areas. 

3923.  May  I  ask  you  this  about  fly-free  areas  :  as 
you  pass  from  the  road  through  the  fly-free  area 
towards  the  fly  district,  do  you  begin  to  find  scattered 
flies  or  do  you  come  upon  flies,  so  to  speak,  in  a  mass 
suddenly  ? — I  have  never  experienced  them  in  a  mass 
except  near  the  river.  You  come  into  them  gradually. 
The  Government  entomologist  also  has  foiind  them  in 
consideraljle  numljers  down  towards  the  Shire  river. 

3924.  But  the  entomologist  has  not  found  them  on 
the  Zomba-Blantyre  Road  ? — No. 

3925.  And  he  has  looked  for  them  ?  —  He  has 
looked  for  them,  and  I  have  looked  for  them  there. 

3926.  At  different  times  of  the  day  ?  —  Yes,  at 
different  times  of  the  day.  I  have  had  boys  out  with 
nets  and  so  on  for  months  at  a  time. 

3927.  And  never  succeeded  in  catching  fly  ?  — 
Never  succeeded  in  catching  tsetse-fly  in  that.. par- 
ticular area. 

3928.  Yoirr  experiment  there  would  be  to  put  two 
or  three  herds  of  animals  at  different  places  along  the 
road  ? — Yes. 

3929.  Would  you  have  those  animals  watched  to 
see  if  any  fly  came  ? — They  could  be  watched,  but  I 
dou1)t  if  it  would  lie  practicable. 

3930.  What  is  the  question  the  experiment  would 
answer  ? — I  would  wish  to  prove  the  points  along  the 
road  at  which  infection  can  be  contracted,  so  that  we 
could  in  the  meantime  advise  stock  owners  to  avoid 
those  points  while  working  on  the  road  with  their 
cattle. 

3931.  Would  that  in  any  way  give  you  the  distance 
of  safety  ? — I  think  it  would. 

3932.  What  do  you  say  alsout  an  experiment  that 
has  been  suggested  to  us  by  a  good  many  witnesses — 
that  of  destroying  game  in  a  particular  place  ? — The 
next  thing  that  I  should  like  to  see  carried  out  in  the 
same  local  area  w(3uld  Ije  the  destruction  of  game  and 
then  observing  if  the  disease  would  disappear  from 
the  Blantyre  Road. 

3933.  Would  you  give  us  a  few  more  details  ? 
How  would  you  carry  out  that  experiment  ? — It  would 
require  to  be  thought  out  a  little  better,  but  roughly 
by  a  general  relaxation  of  the  game  laws.  I  would 
permit  the  natives  to  destroy  game. 

3934.  On  either  side  of  the  Blantyre  Road  ?— On 
both  sides  of  the  Blantyre  Road.  I  would  permit 
them  to  destroy  game  without  fear,  and  probably  a 
few  capable  natives  would  be  armed  with  rifles.  I 
would  also  allow  Europeans  free  shooting  in  that  area. 
I  am  confident  that  if  they  could  not  exterminate  the 
game  altogether,  they  could  keep  it  from  approaching 
the  high  lands. 

3935.  As  regards  this  fly-free  area  on  each  side  of 
the  Zomba  Road,  do  you  find  game  in  the  fly-free  area, 
or  not  ? — Yes,  you  find  it  there,  but  not  in  great 
numbers.  They  ai^proach  thei'e  at  certain  seasons  of 
the  year. 

3936.  But  at  other  seasons  of  the  year,  are  the 
sides  of  the  road  free  from  game  ? — They  are  practically 
free  from  game,  except  the  smaller  antelope,  the 
ordinary  duiker,  reed-buck  and  bush-buck.  At  certain 
seasons  of  the  year  I  have  known  of  eland  within  two 
miles  of  the  road,  19  miles  from  Zomba,  and  I  have 
also  known  of  buffalo  within  three  miles  of  the  road 
and  2i  miles  from  Zomba. 
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3937.  Do  you  think  it  is  possible  that  the  lly  from 
the  fly  areas  are  carried  by  or  follow  the  game  into  the 
fly-free  area  ? — It  is  my  opinion  that  they  follow  the 
game  up  towards  the  hills,  and  then  attach  them- 
selves to  natives  and  are  carried  further  on  towards 
the  grazing  ground  of  cattle. 

3938.  You  think  there  is  a  human  carrier  from  the 
game  to  cattle  ? — To  the  cattle  areas. 

3939.  You  have  a  doubt  in  your  mind  as  to  whether 
the  disease,  having  now  been  introduced,  may  not  be 
spread  otherwise  than  hy  the  bite  of  the  tsetse-fly  ? — 
I  am  doubtful  on  that  point. 

o9i0.  You  do  not  think  that  for  the  purposes  of 
the  experiment  you  suggest,  it  will  be  necssary  to 
fence  out  cattle  and  have  a.  clearing  outside  the  fence  ? 

 I  do  not  think  so.    I  think  that  fencing  would  be 

out  of  the  question  for  that  part  of  the  country. 

3941.  For  what  length  does  the  Zomba-Blantyj'e 
Road  run  ? — The  distance  from  Zomba  to  B  Ian  tyre 
is  41 T  miles. 

3942.  On  each  side  is  there  a  fly-free  helt  ? — There 
is  a  supposed  fly-free  belt. 

3943.  And  beyond  that  do  you  find  the  fly  all 
along  ? — No,  not  so  much  on  the  west  side  of  the  road. 
It  is  more  on  the  Shire  watercourse. 

3944.  {Chairman.)  I  will  not  ask  you  about  the 
dipping  experiments  you  suggest  because  I  will  leave 
that  to  Sir  Stewart  Stockman. 

3945.  (Mr.  Bead.)  What  is  the  height  above  sea 
level  of  the  Blantyre- Zomba  Road,  roughly,  at  its 
highest  point  ? — It  would  vary  from  2,600  to  2,800  feet 
above  sea  level.  I  cann<;)t  vouch  for  the  accuracy  of 
that. 

3946.  Do  you  tliink  that  the  altitude  has  anything 
to  do  with  the  scarcity  of  tsetse-fly  ? — I  am  inclined 
to  believe  that  altitude  has  something  to  do  with  the 
scarcity  of  tsetse-fly. 

3947.  This  particular  road  is  being  metalled,  is  it 
not,  at  the  present  time,  so  as  to  make  it  suitable  for 
motor  traffic  ? — Yes. 

3948.  Coming  to  moi-e  general  questions,  I  think 
that  we  have  a  fairly  clear  idea  here  as  to  the  position 
with  regard  to  human  beings.  I  think  that  most  of 
the  Committee  are  convinced  that  the  mortality  is 
extremely  small,  as  at  present  ascertained  at  any  rate. 
Now  can  you  tell  us  something  al)out  the  mortality 
among  stock  ?  In  the  first  place,  is  Nyasaland  a 
stock-raising  country  (^r  is  it,  as  we  rather  understood 
from  Sir  Alfred  Sharpe,  a  country  where  a  certain 
a.mount  of  stock  is  kept  in  a  comparatively  small 
district,  the  Angoni  district,  while  in  the  rest  of 
tlie  Protectorate  the  people  are  for  the  most  pai-t 
agriculturists.  Is  that  an  accurate  description? — I 
would  not  like  to  agree.  I  believe  that  the  northern 
portions  of  Nyasaland,  more  especially  Mombera's 
country.  North  Nyasa  and  part  of  the  Marimba 
district,  are  quite  cattle  districts. 

3949.  Is  stock  kept  there  at  the  present  timeP — In 
great  numbers. 

3950.  Is  there  any  fly  there  ? — Yes,  there  are  fly  all 
along  the  watercourses  leading  down  to  the  lake. 

3951.  In  those  districts,  is  the  fly  a  distinct 
hindrance  to  the  development  of  the  stock  industry  ? 
— It  is  in  parts  of  the  district. 

3952.  Is  it  a  serious  hindrance  ? — Yes,  I  would 
class  it  as  serious  insomvich  as  I  am  aware  of  several 
chiefs  who  have  shifted  large  herds  of  cattle  mimbering, 
probably,  two  or  three  hiuidred  head,  in  search  of 
lietter  farming  ground  towards  the  borders  of  Northern 
Rhodesia.  Probably  seven  or  eight  years  ago,  they 
shifted  them,  and  then  the  ground  was  free  from  fly 
and  the  cattle  multiplied  ami  did  well ;  and  now  I  am 
aware  of  several  herds  having  beeu  ciunpletely  blotted 
oirt  through  tsetse-fly.  They  cannot  keep  cattle  in 
these  parts  now. 

3953.  With  regard  to  the  southern  part  of  the 
Protectorate,  what  is  the  position  there?  That  is,  I 
take  it,  for  the  most  part  agricultural.  1  refer  to  the 
luwer  Shire  districts  and  that  country. — I  would  place 
it  on  a  difl:erent  level  to  the  northern  districts  with 
regard  to  cattle  raising.  Cattle  there  are  of  more  value 
than  they  are  in  the  northern  portions.  On  account 
I  if  the  scarcity  of  labour  the  planters  are  all  com- 
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mencing  to  take  out  implements  and  work  their 
estates  with  cattle.  Cattle  are  not  bred  in  large 
numbers  in  the  southern  districts,  but  they  are  of 
great  value  in  the  southern  districts  for  agricultural 
purposes. 

3954.  Has  the  jjosition  with  regard  to  stock 
generally  throughout  the  Protectorate  grown  worse 
in  recent  years  ;  I  mean  to  say,  has  some  great  and 
sudden  calamity  come  upon  the  people  with  regard 
to  their  stock,  or  have  they  been  merely  subjected  to 
the  ordinary  drav.'backs  of  keeping  stock  in  tropical 
countries  ? — Citing  one  or  two  instances  near  head- 
quarters. Zomba  and  Blantyre,  some  six  or  seven  years 
ago  cattle  transport  used  to  be  plied  between  Zomba 
and  Blantyre  on  a  large  scale,  but  now  you  can 
scarcely  get  anybody  to  put  cattle  on  the  road.  They 
are  afraid  to  go  through,  because  they  will  lose  a  few 
of  them  every  other  journey.  One  planter,  Mr.  Hooker, 
who  used  to  reside  in  Zomba,  in  the  space  of  three  or 
fiiur  years  lost  between  two  and  three  hundred  head 
of  valuable  cattle  on  the  Zomba-Blantyre  road.  I 
would  not  like  t<j  give  the  exact  number.  The  African 
Lakes  Corporation,  the  biggest  trading  company  in  the 
country,  have  lost  a  great  many.  They  are  now  un- 
willing to  put  their  cattle  on  the  road.  I  am  frequently 
asked  by  the  African  Lakes  Oorjjoration.  Limited, 
British  Central  Africa  Company,  and  other  trading- 
firms  if  they  should  risk  working  oxen  on  that  road. 

3955.  Can  you  quote  any  other  instances  ?- — 
Magomero.  the  A.  L.  Bruce  Estates,  Limited,  and 
Mr.  Willard  James  of  Blantyre. 

3956.  In  all  these  cases  there  has  been  a  somewhat 
serious  loss  of  cattle  ? — A  considerable  loss. 

3957.  You  are  well  acquainted  with  Southern 
Nigeria.    You  were  there  for  some  time  ? — Yes. 

3958.  Were  you  in  any  other  parts  of  West  Africa  ? 
■ — No,  in  Southern  Nigeria  only. 

3959.  How  does  the  position  in  Nyasaland  compare 
with  the  position  in  Southern  Nigeria  ?  I  had  an 
impression  that  they  have  practically  no  stock  at  all 
in  the  latter  country.  Is  that  correct  ? — No,  they  have 
a  large  number  of  stock  iia  Southern  Nigeria. 

3960.  On  the  coast? — Not  exactly  on  the  coast, 
ljut  a  little  way  inland. 

3961.  Would  you  say  the  position  there  was  better 
or  worse  than  in  Nyasaland  ? — I  w(3uld  say  that  it  was 
worse  in  Southei'n  Nigeria  than  in  Nyasaland. 

3962.  It  has  been  xirged  that  the  game  laws  shcjuld 
be  relaxed  so  as  to  allow  the  natives  greater  freedom 
in  the  shooting  of  game.  I  have  turned  up  a  dis- 
patch published  in  a  Blue  Book  which  1  have  quoted 
from  before.  I  see  that  Mr.  Harcourt  wrote  on  the 
6th  September  1912  to  the  following  effect :  '■  The 
••  depredations  of  Ijig  game  to  rthich  Sir  D.  Bruce 
'•  refers  in  the  fourth  paragraph  of  his  letter  also 
'•  show  that  the  natives  require  some  further  lilierty 
"  in  the  matter,  and  I  consider  that  they  should  be 
'■  allowed  to  use  the  weapons  which  they  now  possess 
••  in  killing  game  in  infected  areas.  I  request  that 
■■  you   will  take  steps  to  give  them  the  necessary 

permission."  Have  you  any  reason  to  suppose  that 
the  permission  has  been  withdrawn  ? — I  do  not  think 
so,  in  the  infected  areas. 

3963.  In  the  infected  areas  the  natives  have 
permission  to  shoot  freely  ? — I  understand  it  to  refer 
to  human  trypanosomiasis,  and  the  area  is  limited  to 
the  Domira  Bay  area  only. 

3964.  The  Dowa  district  ?— Yes. 

3965.  There  I  am  told  that  not  only  natives,  but 
Europeans,  too,  are  allowed  free  shooting — that  anyone 
can  go  in  and  shoot  as  much  as  he  likes  ? — I  do  not 
think  that  is  sn,  Init  I  would  not  like  to  be  p(isitive  on 
the  point. 

3966.  I  asked  Major  Pearce  about  it  and  he  told 
me  so.  However,  he  will  be  coming  Ijefore  the 
Committee,  and  we  can  ask  him  about  that.  At  any 
rate,  the  permission,  so  far  as  you  knew,  has  not  been 
withdrauTi  ? — It  has  not  been  withdi-awn  with  regard 
to  human  trypanosomiasis. 

3967.  {Dr.  BagsJiawe.)  Have  you  noticed  any 
seasonal  difliereuces  in  the  number  of  morsitans  in  the 
fly  area,  which  T  understand  is  below  the  Zomba- 
Blantyre  road  ? — ^No,  I  could  not  say  I  have.    T  have 
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gone  through  fly  belts  at  all  seasons  of  the  year,  and 
I  have  met  with  fly  to  my  mind,  in  equal  numbers. 

3968.  With  regard  to  trypanosomiasis  in  stock,  are 
there  any  other  serious  diseases  of  stock  in  Nyasaland  ? 
— We  have  got  East  Coast  fever  in  the  nortliern 
districts  of  the  Protectorate,  and  ordinary  redwater. 
Apart  fiom  thnt  1  do  not  think  we  have  any  ( ther 
serious  disease. 

3969.  What  I  really  wanted  to  ask  you  was,  which 
disease  yon  consider  the  most  serious  of  cattle  diseases  ? 
— 1  would  consider  trypanosomiasis  the  most  serious. 

3970.  You  know  what  is  called  the  Domira  road, 
the  road  which  goes  from  Domira  Bay  to-srai'ds  Fort 
Jameson  ? — Yes. 

3971.  Are  you  well  acquainted  with  it  ? — I  cannot 
say  that  I  am  well  acquainted  with  it  ;  I  have  travelled 
over  it,  but  I  am  not  well  acquainted  with  it. 

3972.  How  many  times  have  you  travelled  over  it  ? 
— Only  once.  I  cannot  say  that  I  am  well  acquainted 
■with  that  area,  because  there  are  no  stock  down  that 
way  to  take  me  there.    I  have  been  over  it ;  that  is  all. 

3973.  Yo\i  could  not  tell  us  whether  there  is  much 
game  to  be  met  with  on  each  side  of  that  road  ? — No, 
I  could  not.    I  could  tell  you  only  from  reports. 

3974.  Not  from  your  own  knowledge  ? — Not  from 
my  own  knowledge. 

3975.  What  have  you  heard  from  report  ? — That 
game  is  plentiful. 

3976.  And  fly  plentifid  also  ?— Yes. 

3977.  {Dr.  Balfour.)  In  the  particular  area  of 
which  you  spoke,  where  you  were  unable  to  find  tsetse- 
flies,  were  your  investigations  canied  out  during  both 
the  dry  and  the  rainy  seasons  ? — Yes,  dui'ing  both 
seasons. 

3978.  So  that  fly  were  absent  during  both  seasons  ? 
—Yes. 

3979.  Have  you  any  idea  as  to  the  -puri  that  other 
biting  flies,  apart  from  Glossina,  may  play  in  trans- 
mitting the  trypanosomiasis  of  domestic  animals  in 
Nyasaland  ? — No,  I  would  not  like  to  say. 

3980.  You  have  no  evidence  at  all  upon  that  point  ? 
— No,  I  have  no  evidence. 

3981.  (Sir  Edmund  Loder.)  You  suggested  putting 
cattle  along  the  road  to  see  whether  they  got  bitten 
by  fly  or  got  disease.  If  the  experiment  was  carried 
out  it  would  not  carry  the  Committee  any  fm-ther 
with  regard  co  the  rest  of  Africa,  btit  would  only  be  an 
experiment  for  that  one  road  or  that  one  district  ? — If 
you  wished  to  go  further  I  would  give  you  more 
gi-ound  to  work  on. 

3982.  The  idea  is  to  find  the  infected  jDlaces  in 
order  to  warn  cattle  people  to  avoid  them.  But  that 
is  only  a  local  thing  ? — Yes,  but  I  would  not  like  it  to 
stop  at  making  sure  of  the  points  of  infection. 

3983.  It  would  not  help  us  much,  would  it? — 1 
cannot  say. 

(Chairman.)  You  mean  that  it  is  a  practical 
experiment,  not  a  scientific  experiment. 

3984.  (Sir  Edmund  Loder.)  Yes,  for  that  road. 
(To  the  witness.)  Now,  with  regard  to  shooting  down 
the  game,  no  doubt  the  natives  would  make  a  good 
hole  in  the  game  if  they  were  allowed  to  ;  but  how 
would  you  prevent  their  coming  back  again  ?  As  soon 
as  the  game  got  scarce  the  natives  would  not  care  to 
go  on  hunting  them  ? — If  you  allowed  free  shooting 
there,  as  soon  as  an  animal  was  seen  by  the  natives  it 
would  be  hmited. 

3985.  Black,  white,  or  any  people  will  shoot  if  they 
can  get  a  day's  shooting  ;  but  when  people  have  to  go 
four  days  without  getting  anything  they  tail  off,  and 
the  animals  v.'ould  come  back  and  the  experiment 
would  be  spoilt  ? — The  natives  would  not  get  tired  ; 
they  are  always  ready  to  hunt  buck. 

3986.  You  are  of  opinion  that  it  could  be  kept 
cleared  ? — I  think  that  it  could  be  cleared  in  that  area. 

3987.  I  think  not.  When  game  gets  scarce  people 
leave  it  alone,  and  there  are  always  some  left  and  that 
will  vitiate  the  experiment. — I  do  not  think  so. 

(Sir  Edmund  Loder.)  Your  opinion  is  just  as  good 
as  mine.    Let  it  stand. 

3988.  (Sir  Steu-art  Stockman.)  In  answer  to  the 
Chaij-man  you  said  that  possibly  typanosomiasis  might 


be  spread  by  direct  contact.  I  take  it  you  meant  that 
it  could  be  mechanically  carried  by  other  flies  ? — Yes. 

3989.  Not  by  contagion  ? — No,  but  by  other  flies. 

3990.  You  know  there  is  an  opinion  that  the  fly 
follows  game.  What  is  your  opinion  about  that  ? — My 
own  opinion  is  that  it  does. 

3991.  With  regard  to  morsitans  would  you  say  that 
if  you  drive  away  the  game  the  fly  will  go  too  ? — I  am 
inclined  to  think  that  it  will. 

3992.  Can  you  cite  any  cases,  say  in  Swaziland  or 
any  of  the  places  you.  have  been  in,  where  it  happened 
that  the  game  went  and  the  fly  followed  ? — ^No,  except 
in  the  Lobombo  range  down  on  the  flats,  when  the 
game  were  blotted  out  during  the  early  rinderpest 
days. 

3993.  When  you  were  in  Africa  the  rinderpest  days 
were  over  practically  ? — Yes. 

3994.  Is  this  within  your  own  observation  ? — No, 
it  is  not  within  my  own  observation. 

3995.  It  is  still  the  same  ?— Yes. 

3996.  Could  you  amplify  your  report  with  regard  to 
the  trypanosomiasis  on  the  Namadidi  estate  ? — It  com- 
menced about  two  years  Ijefore  I  went  to  the  country, 
1908  or  1909.  There  were  only  a  few  cases  to  commence 
with  and  those  only  among  the  work  oxen  working 
between  Zomba  and  Blantyre.  The  medical  officers 
prepared  blood  smears  and  declared  the  disease  to  be 
trypanosomiasis.  On  my  arrival  I  carried  out  a 
large  number  of  examinations  and  corroborated  their 
opinions. 

3997.  Did  this  go  on  increasing  from  week  to  week 
as  it  were  ? — It  went  on  increasing.  At  first  it  only 
attacked  the  work  oxen.  Then  in  1911  it  attacked 
animals  that  had  been  bred  and  born  on  the  estate  and 
had  never  been  off  the  estate — cows  and  heifers. 

3998.  Was  it  the  continual  supj)ly  of  flies  brought 
up,  in  your  opinion,  that  kept  this  up  ? — Yes.  That  is 
how  the  infection  was  carried  to  the  estate,  in  my 
opinion. 

3999.  Carried  by  natives  ? — Yes.  There  are  regular 
footpaths  up  from  the  Shire  river  right  to  the  estate, 
and  on  the  verandah  of  that  gentleman's  estate  the 
two  tsetse-flies  that  I  spoke  of  were  caught. 

4000.  Did  any  of  the  natives,  as  far  as  you  know, 
contract  sleeping  sickness  ? — Not  that  I  am  aware  of. 

4001.  Now  with  regard  to  dipping  experiments, 
altogether  you  have  had  plenty  of  experience  of  dif)ping 
to  destroy  fiests  like  ticks.  What  is  your  opinion  about 
dipping  (every  kind  of  material  has  been  tried  I  think) 
as  regards  keeping  off  flies  or  ticks  ? — I  really  cannot 
say  that  I  have  an  opinion  to  offer  on  it,  but  I  should 
like  to  see  it  tried. 

4002.  Do  you  think  it  is  hopeful  ? — I  think  it  is 
hopeful. 

4003.  No  doubt  you  have  carried  out  many  dippings 
in  Africa  for  tick  diseases.  Do  you  think  they  keep 
them  off  for  any  time  ? — Yes. 

4004.  How  long  do  you  think  they  are  -kept  oft"  ? 
—Ticks? 

4005.  Yes.-  -In  a  very  thick  area  it  did  not  keep 
them  off  longer  than  three  or  four  days. 

4006.  If  dipping  was  to  be  a  success  you  would 
want  to  dip  your  cattle  every  three  or  four  days  ? 
—Yes. 

4007.  That,  I  take  it.  is  i)ossible  in  some  of  the 
districts  ? — Yes. 

4008.  Now  there  is  one  other  matter  I  want  to  ask 
you  about,  and  it  is  this  :  We  have  had  witnesses  here 
who  suggest,  probably  rightly,  that  the  resistance  of 
natives  to  sleeping  sickness  is  due  to  generations,  as 
it  were,  of  exjposure  to  the  disease.  I  want  to  know 
whether  you  know  of  any  native  herds  of  cattle 
which  have  acquired  immunity  to  these  diseases  ? — 
We  had  an  outbreak  among  the  Public  Works  Depart- 
ment oxen  in  1911.  Eighteen  animals  were  proved 
by  microscopic  examination  of  their  blood  to  be 
infected.  Fifteen  of  the  eighteen  died,  and,  so  far  as  I 
am  aware,  the  other  three  are  alive  to-day  and  look 
healthy. 

4009.  That  is  an  example  of  individual  insuscep- 
tibility, as  it  were,  but  do  you  know  any  herds  of 
cattle  that  are  immune  to  trypanosomiasis  ? — No. 
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4010.  Do  you  know  herds  of  cattle  that  are  immune 
or  salted  to  redwater  ? — Yes,  and  I  have  known  of 
herds  comparatively  immune  against  East  Coast  fever. 

4011.  But  not  against  trypanosomiasis  ? — No. 

4012.  With  regard  to  this  experiment,  how  far 
from  the  fly  area  is  tlie  road  that  you  say  cattle  get 
infected  iipon  ? — It  would  vary  from  18  to  20  miles. 

4013.  You  say  that  the  game  come  up  to  the  high 
land.  How  far  do  they  come? — They  come  up  within 
4  or  ■")  miles  of  the  road  sometimes,  on  to  the  ridges. 

4014.  If  the  fly  gets  on  to  the  road  then  it  travels 
at  least  5  miles  without  any  game  P — Yes. 

4015.  Do  you  think  that  is  possible  ? — I  think  it 
is  possible.  I  have  carried  fly  myself  on  my  back  for 
a  greater  distance. 

4016.  But  I  mean  the  fly  withoiit  anything  to 
carry  it  ? — I  would  not  like  to  say  that  it  would  travel 
that  distance  by  itself. 

4017.  You  cannot  explain  how  it  came  on  the  road  ? 
— No,  except  following  natives. 

4018.  {Mr.  Bothschild.)  I  heard,  of  course,  what 
yim  answered  to  Sir  Edmund  Loder  about  the 
object  of  the  experiment.  I  think  I  understood  fi-om 
your  answer  to  the  Chaij-man  that  one  of  the  chief 
things  you  wanted  to  find  out  by  piitting  the  cattle 
along  the  road  was  how  far  the  fly  migrated  of  its  own 
accord  and,  thei-efore,  how  far  away  from  that  portion. 
of  the  road  you  would  have  to  keep  the  cattle,  or  lead 
the  cattle  for  safety.  You  thought  that  the  fact  of 
finding  out  the  distance  the  fly  travelled  would  be  one 
means  of  knowing  what  portion  aroiaid  the  experi- 
mental area  ought  to  be  cleared  ? — No,  I  do  not  think 
I  said  that,  or  if  I  have  communicated  that  view  I 
would  like  to  withdraw  it.  It  was  not  with  a  view  to 
clearing  at  all. 

4019.  Perhaps  clearing  was  the  wrt)ng  word.  I 
understood  you  to  mean  that  by  placing  the  cattle  at 
(liiferent  distances  along  the  road  you  wanted  to  find 
o\it  how  far  the  fly  flew  ? — No,  that  was  not  my  point. 
It  was  merely  to  prove  where  they  got  infected.  I 
would  not  confine  them  to  one  place ;  that  would  not 
be  my  intention.  I  would  have  the  herds  placed  at 
known  distances  from  the  Blantyre-Zomba  Road,  and 
after  one  point  had  been  proved  infections  or  other- 
wise, remove  the  animals  to  another  point. 

Mi2H.  You  told  us  that  you  were  in  Southern 
Nigeria.  Were  you  ever  in  any  other  part  of  Nigeria  P 
Do  you  know  Bornu  at  all  ? — No. 

4021.  I  know  that  they  keep  a  peciiliar  Iireed  of 
rattle  up  there,  and  I  did  not  know  if  you  knew 
whether  they  were  proof  against  tsetse-fly  or  not. — 
No.  1  am  afraid  I  do  not  know. 

4022.  We  have  been  told  by  one  of  the  witnesses 
that  the  fly  area  along  the  Shire  river  was  practically 
free  from  game.  From  your  experience  do  you  know 
if  that  is  so  or  not  ? — It  is  not  practically  free  from 
game.  Game  is  probably  comparatively  scarce  in  the 
area  between  Zomba  and  Blantyre  down  towards  the 
Shire  river,  but  you  have  specimens  of  buffalo  there, 
"land,  a  few  sable,  and  the  other  smaller  antelope. 

4023.  {Dr.  Chahners  Mitchell.)  You  are  rather  in 
favour,  1  gather,  of  allowing  the  natives  to  shoot  freely 
iu  the  fly-infested  districts  ?— Yes. 

4024.  The  object  of  that  being  to  clear  away  the 
game.  I  had  a.  letter  three  or  four  days  ago  from  a 
highly-placed  ofiicial  in  Nyasaland  fl  cannot  go  further 
than  that),  and  he  told  me  that  it  was  heartbreaking 
Just  now  to  see  the  natives  lying  round  the  waterholes 
and  shooting  down  the  eland,  and  practically  touching 
nothing  else.  The  (il)ject  of  my  saying  that  is  to  ask 
\ou  whether  you  think  if  the  natives  were  allowed  to 
shoot  they  would  really  scour  out  the  game  or  only 
pick  out  the  big  animals  ? — To  my  mind  they  would 
clear  it  out  of  that  area  under  consideration. 

402.").  The  big  things  and  the  small  ?— Yes. 
402(:i.  You  have  been  in  Nigeria  as    well  as  in 
British  East  Africa, and  so  forth? — Yes. 

4027.  And  part  of  your  work  has  been  to  diagnose 
disease  in  animals,  has  it  not? — Yes. 

4028.  Would  you  mind  telling  me  how  you  diagnose 
1 1  ypanosomiasis  in  cattle  ? — The  usual  procedtu'e  is  to 
(li  Liw  blood  from  the  ear.  In  some  cases  I  have  taken 
it  fnnn  the  jugular  vein,  and  if  I  have  my  microscope 
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with  me  while  I  am  travelling,  which  I  very  often  ha^'e, 
I  examine  the  fresh  blood  and  also  prepare  a  number 
of  blood  slides  and  fix  them  in  the  usual  way  by 
putting  them  thi'ough  alcohol.  I  stain  them  v/ith 
what  I  take  to  be  the  most  common  blood  stain  giemsa. 
Sometimes  I  have  used  Leishman.  but  chiefly  giemsa. 
I  examine  these  with  first  a-  low  power,  .and  then 
the  1/10. 

4029.  Do  you  go  through  all  that  process  to  see 
whether  an  animal  is  ill  with  trypanosomiasis  or  not? — ■ 
Not  always ;  sometimes  the  trypanosomes  are  veiy 
numerous  and  fresh  blood  examination  is  sufficient,  y 

4030.  No,  but  what  I  mean  is  that  you  do  not 
diagnose  the  disease  without  the  microscope  work  ? — 
Never. 

4031.  You  cannot  do  it  by  clinical  symptoms  ? — -I 
have  never  done  it  and  I  would  not  like  to. 

4032.  All  that  you  see  is  the  presence  of  the 
trypanosome  ? — Yes,  the  presence  of  the  trypanosome. 

4033.  Have  you  worked  with  trypanosimies  enough 
to  distinguish  between  the  alleged  dilferent  kinds  of 
trypanosome  ? — No,  I  have  not.  I  have  not  had  that 
opportunity. 

4034.  So  that  when  you  have  diagnosed  trypano- 
somiasis in  an  animal  all  that  you  mean  is  that  yon 
have  found  trypanosomes  ? — Yes,  I  have  foiuid  try- 
panosomes. 

4035.  Have  you  noticed  any  ditt'erence  between  the 
trypanosomes  in  dilferent  animals  ? — No,  not  in  cattle. 

4036.  Have  you  adopted  the  same  course  with 
regard  to  pigs  ? — I  have  not  had  an  ojjportunity  of 
examining  many  pigs  out  there  at  all. 

4037.  Rats?- No. 

1038.  None  of  the  laboratory  animals  ? — No. 

4039.  In  reply  to  one  of  my  colleagues  you  .said 
that  you  thought  individual  cattle  were  immune 
sometimes,  or  that  at  least  they  recovei-ed  ? — Some- 
times recovered. 

4040.  Was  that  in  Nigeria  or  in  Nyasaland  ? — In 
Nyasaland. 

4041.  Did  they  ever  recover  in  Nigeria? — I  was 
never  stationed  long  enough  in  Nigeria  to  watch 
whether  they  recovered  or  not.  I  was  travelling  all 
the  time  I  was  in  Nigeria. 

{Hir  Strirart  Sfockiniiit.)  They  do  recover. 

4042.  {Dr.  Chalmers  Mitchell)  With  regard  to 
swine  of  any  kind,  do  you  know  whether  they  recover  ? 
— I  cannot  say  that  I  know  of  swine  having  had  the 
disease  in  Nyasaland. 

4043.  Can  swine  be  taken  along  the  infected  roads  ? 
It  is  not  supposed  to  be  a  danger  to  them,  is  it  ? — 
No,  it  is  not  recognised  as  a  danger  out  there. 

4044.  Dogs  take  the  disease,  do  they  not  ? — Yes. 

4045.  Do  they  evei'  recover  ? — I  cannot  vouch  for 
one  having  recovered,  but  I  have  heard  of  cases. 

4046.  Generally  they  die  ? — Generally  they  die. 

4047.  In  Nigeria  ? — In  Nigeria  and  Nyasaland. 

4048.  Sometimes  cattle  recover.  It  is  doubtful  if 
dogs  ever  do,  but  can  you  tell  us  about  any  other 
animal  ? — I  cannot  give  you  instances  of  other  animals 
at  all. 

4049.  Sheep  ?^No. 

4050.  Have  they  always  died,  as  far  as  you  know  ? 
— As  far  as  I  know  they  all  died. 

4051.  Goats  ? — I  have  not  been  called  out  to  many 
goats,  so  I  could  not  speak  on  that. 

4052.  I  merely  want  to  know  what  animals  are  not 
always  killed.  You  have  given  me  some  instances. 
So  far  as  you  know,  occasionally,  though  rarely,  cattle 
survive,  and  that  is  about  all?— That  is  about  all. 

4053.  {Sir  William  Leisliman.)  Have  you  any  idea 
of  the  incubation  period  of  trypanosomiasis  in  cattle  ? 
— I  have  not  any  distinct  notion.  I  inoculated  two 
old  cows  taken  from  a  clean  area.  I  inoculated  them 
with  blood  direct  frcmi  an  ox  suffering  from  trypanoso- 
miasis, and  in  that  case  the  iuculiation.  if  my  memorv 
serves  me  rightly,  was  36  days. 

4054.  When  you  examined,  for  instance,  a  herd  of 
cattle  susj)ected  of  tryiianosomiasis  and  found  try2)ano- 
somes  in  a  certain  number,  were  they  all  sick  animals 
or  were  any  of  them  apparently  healthy,  taking  any 
series  of  observations  ? — When  an  outbreak  occiirs  in 
a  herd  or  a  team  of  oxen,  usually  you  get  five  or  six 

K 


14G 


DEPARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON  SLEEPING  SICKNESS  : 


2  December  1913.]  Mr.  G.  Garden,  m.e.c.v.s.  [Continued. 


of  them  going  down  at  one  time.    Some  of  tliem  will 

die  quickly,  and  others  will  linger  on  for  some  time, 
and  then  probably  you  will  get  no  more  infected  in 
that  individual  herd  if  they  are  kept  away  from  a  fly 
area. 

4055.  Do  you  sometimes  find  trypanosomes  in  the 
blood  with  very  few  symptoms,  and  even  the  animal 
getting  well  afterwards  ? — Tes,  I  have  found  that. 

4056.  It  may  be  in  apparent  health  and  yet  be 
carrying  trypanosomes  ? — I  would  not  say  that,  if  you 
take  the  temperature  into  consideration.  You  will 
usually  find  the  animal  has  a  high  temperature. 

4057.  You  said  just  now  that  trypanosomes  are 
sometimes  abundant  in  the  blood? — Yes,  vei-y  abvm- 
dant.  Sometimes  they  are  rather  difficult  to  find  in 
the  blood  during  the  latter  stages  of  the  disease. 

4058.  In  an  ordinary  blood  film  can  you  find  them 
without  trouble  on  searching  for  a  minute  or  two  ? — 
Yes. 

4059.  (Dr.  Chappie.)  What  would  you  say  is  the  first 
clinical  symptom  that  an  ox  will  show  ? — I  should  say 
a  high  tempei'ature. 

4060.  How  soon  would  you  expect  to  find  a  rise  in 
temperatui'e  after  the  bite  of  an  infected  fly  or  after 
inoculation  ? — As  to  that  I  could  not  say  except  just 
speaking  in  a  practical  way  Avith  regard  to  dealing  with 
a  herd  of  cattle  when  I  am  called  out.  On  examining 
the  animals  I  will  probably  pick  out  one  that  I  think 
looks  slightly  watery  about  the  eyes  and  feverish- 
looking  and  take  its  temperature.  You  will  usually 
find  that  the  temperature  is  raised,  and  on  examining 
the  blood  you  will  find  the  trypanosomes  freely  and 
easily. 

4061.  Have  you  no  idea  what  time  has  elapsed 
between  the  inoculation  and  the  first  clinical  symptom  ? 
— No.  In  my  work  I  have  not  had  the  oppoitunity  of 
following  it. 

4062.  What  were  the  36  days  of  which  you  spoke  ? 
— That  was  a  distinct  inoculation. 

4063.  Do  you  mean  the  fieriod  between  the  inocula- 
tion and  the  first  symptom  ? — From  the  date  of  the 
inoculation  to  the  date  on  which  I  found  trypanosomes 
in  the  animal's  blood. 

4064.  Did  yovi  find  tryjjanosomes  in  the  annual's 
blood  before  it  manifested  any  rise  of  temperature  or 
watering  of  the  eyes  ? — No,  not  before — after. 

4065.  The  rise  of  temperature  was  the  first 
manifestation  that  the  animal  had  the  disease  — That 
was  the  first  manifestation  that  I  got. 

4066.  Subsequently  you  foxmd  the  watering  of  the 
eyes  and  the  trypanosomes  ? — Yes.  Later,  if  the 
disease  lingers  on  for  two  or  three  months,  which 
it  does  sometimes  in  animals,  you  iisually  get  the 
superficial  lymphatic  glands  standing  out  distinctly. 

4067.  During  the  36  days  were  you  examining  the 
blood  every  day  to  find  trypanosomes  ? — Every  day. 

4068.  And  there  were  none  ? — Tliei'e  were  none.  I 
mentioned  36  days  from  memory.  It  is  in  one  of  my 
reports.  I  think  it  is  36  days,  but  I  would  not  like  to 
pledge  myself. 

4069.  Is  it  not  important  to  know  what  the  first 
clinical  manifestations  of  the  disease  are  in  oi'der  that 
you  may  exterminate  an  animal  which  you  know  is 
harbouring  trypanosomes  in  its  lilood,  and  therefore 
likely  to  be  a  source  of  danger  to  its  neighbours  ? — 
Yes. 

4070.  You  said  that  you  found  two  flies  on  the 
verandah  on  one  occasion.  Were  those  flies  seized  and 
examined  to  see  whether  they  had  trypanosomes  or 
not  ? — They  had  been  kept  for  some  time  before  they 
were  presented. 

4071.  Did  you  examine  them  to  see  whether  they 
were  infected  ? — No,  I  did  not. 

4072.  Did  I  understand  you  to  say  to  the  Chainnan 
that  one  of  your  fimctions  was  to  keep  the  public 
quiet  ? — To  tiavel  through  the  country  wherever  I  am 
called  and  tell  them  what  their  animals  are  suffering 
from,  and  advise  them  what  to  do  with  them — either 
to  shift  them  or  do  something  else  with  them,  and 
in  that  way  keeping  them  quiet.  In  other  words,  the 
calls  on  the  sei'vices  of  one  veterinary  officer  for  the 
purpope  were  more  than  I  could  well  attend  to,  but 
J  did  my  best. 


4073.  I  misunderstood  you.  It  was  not  to  allay 
their  fears  with  regard  to  danger  to  their  stock  ? — 
Not  so  much  in  that  way. 

4074.  Or  to  meet  their  protest  against  anything 
that  was  done  or  anything  that  was  neglected  in  a 
public  health  way  ? — No. 

4075.  You  gave  the  names  of  a  number  of  firms 
and  individuals  who  had  suffei'ed  from  loss  of  cattle  ? 
—Yes. 

4076.  Have  you  formed  any  notion  of  what  the 
general  public  opinion  amongst  these  interested 
parties  is  ?  — Yes. 

4077.  What  is  their  general  view  ? — They  would 
be  strongly  in  favour  of  having  the  game  cleared  out 
of  all  areas  in  proximity  to  civilisation.  They  have, 
I  might  say,  been  asking  for  it  for  a  long  time. 

4078.  For  how  long  ? — I  would  not  like  to  give 
a  fixed  term. 

4079.  Is  it  a  matter  of  years  ? — Yes,  it  is  a  matter 
of  years. 

4080.  Is  that  the  universal  opinion  among  those 
who  have  suifered  from  this  terrible  disease  ? — Yes, 
in  the  southern  districts  I  would  say. 

4081.  Do  you  think  that  their  opinion  is  well 
founded  — Yes. 

4082.  Do  you  think  that  if  the  animals  were  hunted 
they  would  get  shy  and  depart  from  the  vicinity  of 
populous  parts  ? — They  would. 

4083.  Would  that  apply  to  all  wild  animals  ? — Yes, 
I  think  so. 

4084.  Do  you  think  that  if  natives  were  allowed 
to  shoot  they  would  select  those  animals  that  wei'e 
profitable  to  them  and  neglect  those  animals  which, 
though  incriminated,  might  still  remain  a  source  of 
danger  ? — I  believe  that  if  left  to  themselves  they 
would  take  the  bigger  animals  first,  imdoubtedly,  but 
after  they  had  exterminated  the  l)igger  animals  they 
would  tackle  the  smaller  ones. 

4085.  Are  the  smaller  animals  profitable  ? — Yes, 
for  food  purposes. 

4086.  Are  there  any  incriminated  animals  that  you 
know  of  that  would  not  be  hunted  by  the  natives  if 
the  game  laws  were  relaxed  ? — No,  I  am  not  aware 
of  any. 

4087.  Do  you  think  that  the  whole  source  of 
infection  would  go  if  you  relaxed  the  game  laws  in 
such  a  way  as  to  jjermit  both  whites  and  natives 
to  hunt  these  animals  in  the  immediate  vicinity  of 
populous  parts  ? — I  am  inclined  to  think  so. 

4088.  You  think  that  with  the  animals  the  fly 
would  go  too  ? — Yes. 

4089.  And  therefore  the  soiirce  of  danger  to  cattle  ? 
— I  believe  so. 

4090.  [Chairman.)  Have  you  ever  found  a  fly  area 
where  there  was  no  game  ? — No,  I  cannot  cite  one. 

4091.  As  regai-ds  this  fly-free  area  on  each  side 
of  the  Zomba  Road,  do  you  know  whether  the  game 
have  been  examined  and  whether  they  contained  any 
ti-ypanosomes  ? — No,  I  am  not  aware  of  their  having 
been  examined. 

4092.  We  have  been  told  by  one  or  two  witnesses 
that  at  any  rate  in  South  Africa  the  fly  seems  sjjecially 
to  follow  buffalo,  and  to  disappear  when  the  butt'alo 
disappear.  Have  you  any  experience  on  that  point  ? — 
No,  I  have  not  had  experience  in  that  line. 

4093.  Have  you  heard  that  theory  advanced — 
Yes,  I  have  heard  it,  but  I  have  no  experience  in  that 
dii-ection  myself. 

4094.  If  that  was  correct  it  wordd  be  sufficient  to 
extei-minate  buffalo  and  the  fly  would  then  disappear  ? 
—Yes. 

4095.  But  you  have  no  evidence  bearing  on  that? 
—No. 

4096.  Have  you  tried  any  treatment  of  animals 
suffering  from  tiypanosomiasis  with  success  ? — No, 
not  with  success. 

4097.  You  have  tried  various  forms  of  treatment  ? — 
I  tried  one  treatment  in  Southern  Nigeria  with  no 
success. 

4098.  What  part  of  Southern  Nigeria  ? — The  ex- 
periments were  carried  out  in  Lagos. 

4099.  Was  the  trypanosomiasis  that  you  came 
across  in  Southern  Nigeria  exactly  similar  in  type  to 
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the  Nyasaland  type  ? — Well,  I  would  not  like  to  say 
so.  Apart  from  the  experimental  treatment  my  work 
in  Nigeria  was  almost  identical  with  my  work  in 
Nyasaland. 

4100.  Tou  did  not  go  into  that  particular  question 
t.hen  ? — I  did  not  have  the  opportunity  of  going 
into  it. 

4101 .  You  do  not  know  whether  tliere  was  the  same 
ca-i-rier,  whether  it  was  morsitans  or  palpalis  in  Nigeria  ? 

 Mr.  Austen,  I  believe,  knows  something  about  the 

flies  1  encountered  there.  I  coidd  not  name  them  now. 
1  sent  home  a  new  one,  1  believe,  to  him.  1  came 
across  several  kinds  of  fly  there  and  sent  a  considerable 
number  of  them  to  Mr.  Austen  for  identification. 

4102.  Are  they  all  carriers  of  infection  ? — I  would 
not  like  to  say. 

410.3.  Tou  did  not  take  stains  from  them  and 
examine  them  ? — No. 

4104.  When  an  animal  dies  you  say  that  very  often 
the  trypanosomes  disappear,  or  tend  to  disappear, 
immediately  before  death? — They  tend  to  disappear. 
They  are  usually  more  difficult  to  find  in  the  later 
stages. 

410.^.  I  suppose  you  make  post-mortem  eramina- 
tions  of  some  of  these  animiils  ? — Yes,  I  have  made 
many. 

410(1.  What  do  you  attribute  death  to — is  it  by 
p(,)isoning  or  the  blocking  of  particular  veins  or  what  r" 

 I  woidd  not  like  to  express  an  opinion.    I  would  lie 

inclined  to  think  that  death  was  due  to  a  toxin,  a 
poison  of  some  sort,  but  I  do  not  know. 

The  witness  withdrew 


4107.  There  is  no  means  of  finding  out,  is  there  ? 
There  is  no  experimental  test  for  that  ? — Not  that  I 
am  aware  of. 

4108.  (Earl  of  Dcsart.)  Dr.  Ohapple  used  the  expres- 
sion "incriminated  animals."  What  do  you  yourself 
understand  by  that  exactly  ?  May  I  put  it  in  this 
way  to  you  :  do  you  mean  by  "  incriminated  animals  " 
those  in  which  you  have  found  trypanosomes  ?— No,  I 
woidd  use  it  in  a,  broader  sense,  and  would  include 
animals  in  which  you  do  not  find  trjrpianosomes. 

4109.  But  when  you  are  talking  of  trypanosomes, 
do  you  mean  the  tryjianosome  that  produces  trypano- 
somiasis in  cattle,  or  do  you  include  the  tryjianosome 
that  produces  trypanosomiasis  in  man,  or  are  you 
distinguishing  between  the  two  ? — I  have  not  attempted 
to  make  a  distinction  between  them.  The  tryjianosome 
in  cattle,  so  far  as  I  am  aware  from  conversation 
with  Sir  David  Bruce,  is  Trypanosoma  vivax ;  hut 
that  is  his  classification,  it  is  not  my  own.  I  have 
never  attempted  myself  to  classify  the  ti-ypanosomes  I 
have  looked  at  through  the  microscojie. 

4110.  When  you  adopt  the  expression  "  incrimi- 
nated "  you  do  not  necessarily  mean  incriminated  as 
regards  producing  trypanosomiasis  in  man  ?  It  m;iy  be 
so,  I  agree,  but  not  necessarily? — Not  necessarily. 

4111.  Naturally  your  duties  relate  to  the  conveyance 
of  trypanosomiasis  to  cattle,  and  how  it  can  be  met  ? — 
Yes. 

4112.  You  are  speaking,  I  understand,  oi  tha,t  ?— 
Yes. 

{Chairman.)  Thank  you  very  much. 
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Mr.  J.  H.  A.SHWORTH,  D.Sc.  called  and  examined. 


411o.  (Cliairiimii.)  Will  you  tell  us  what  office  you 
hold  in  Edinliurgh  ? — 1  am  Lecturer  in  Invci-telirate 
Zoology  and  also  in  Medical  Entomology  and  Proto- 
zoology in  the  University. 

4114.  You  have  not  been  in  Africa  yourself,  1 
think  ? — I  have  not.  I  depend  for  my  information 
regarding  local  conditions  on  reports  and  on  the  men 
who  come  to  my  course  who  have  been  in  sleeping 
sickness  areas. 

411.5.  Are  they  frequently  coming  back  ? — Yes. 

4116.  Do  they  go  tlu-ough  post-graduate  courses  ? 
— Yes  ;  they  attend  my  course  or  work  in  the  labora- 
tory— not  always  on  a  specific  course,  but  on  those 
flies  or  protozoa  of  importance  in  medical  work  in 
which  they  may  be  specially  interested. 

4117.  You  have  been  studying  the  question  of 
sleeping  sickness  for  some  time,  have  you  not  ? — I 
have  been  keenly  interested  in  it  since  I  began  the 
course  for  medical  officers  about  8  years  ago.  Natu- 
rally one    meets  a   good  many  men  in  Edinburgh 


who  are  interested  in  the  subject,  and  their  questions 
cause  one  to  look  vip  critical  points  from  the  Kejiorts 
and  memoirs. 

4118.  We  shall  be  glad  of  your  skilled  opinion  on 
certain  points.  First  of  all  as  regards  ganihiense, 
what  have  you  to  say  as  to  the  animal  reservoirs  of 
ijainbiense  ? — You  mean  the  animal  reservoirs  as  con- 
trasted with  the  human  reservoirs  ? 

4119.  Yes.  Are  you  satisfied  that  either  domestic 
stock  or  wild  ruminants  are  true  reservoirs  of  the 
(/ambieiise  fatal  to  man  ? — Well,  that  seems  clear  in  one 
(at  any  rate)  of  the  islands  in  Lake  Victoria,  but  I  am 
not  convinced  that  it  is  the  case  elsewhere.  For 
instance,  there  are  stretches  of  the  Congo  where  game 
is  scanty,  and  where  the  human  host  appears  to  be 
sufficient.  I  recall  one  case  of  which  1  heard  from  a 
missionary. 

4120.  A  medical  missionary  ? — He  had  medical 
training,  but  he  was  not  a  graduate.  He  said  that  on 
the  Lulanga,  a  triliutary  of  the  Cona'o,  there  was  a 

K  2 


148  DEFARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON  SLEEPING  SICKNESS 


5  December  1913.]  Mr.  J.  H.  Ashworth,  d.sc.  [Gont/iiucd. 


'  small  settlement  of  some  400  people  in  which  he 
stayed  or  visited,  and  that  there  were  usually  about  a 
dozen  obvious  cases  of  sleeping  sickness.  I  directly 
asked  him  about  the  game,  and  he  informed  me  that 
game  was  scanty,  in  fact  practically  absent  in  that 
ai-ea,  and  he  attributed  its  absence  to  periodical  flooding. 
I  asked  him  about  fly,  and  he  said  that  in  the  settle- 
ment itself  on  the  north  side  of  the  Lulanga  fly  was 
scanty,  but  across  the  river  was  another  village  where 
there  was  sleeping  sickness  and  where  fly  was  common, 
The  people  in  the  first  village  Ijecame  infected  by 
going  to  buy  food  at  the  second  village,  as  far  as  1 
can  make  out.  Some  may  have  acquired,  and  in  fact 
proljably  did  acquire  the  infection  on  their  journeys  up 
and  down  the  river,  but  the  rest  apparently  acquired 
it  in  the  second  village. 

4121.  What  is  the  fly  in  that  case — palpalis  ? — 
Palpalis.  I  asked  my  informant  how  far  away  would 
be  the  game,  and  he  said  on  the  higher  ground  some 
10  miles  away. 

4122.  Did  that  apply  to  both  the  villages."— 
Apparently.    They  were  both  in  the  low-lying  area. 

4123.  Fly  was  found  in  the  second  village  ? — Yes. 

4124.  Although  there  was  an  absence  of  game, 
there  was  a  good  deal  of  fly  ? — Yes,  fly  was  said  to  be 
common. 

4125.  Are  you  satisfied  from  your  examination  of 
the  subject  that  the  bite  of  a  fly  is  the  only  way  by 
which  man  can  be  inoculated  ? — From  time  to  time  I 
have  inquired  from  those  attending  my  course  what 
were  the  conditions  with  regard  to  fly,  and  if  Glossina 
was  fully  accountable,  and  I  have  not  heard  of  any 
case  in  which  other  blood-sucking  insects  appear  to  be 
involved. 

4126.  But  apart  from  blood-sucking  insects,  is  the 
disease  in  any  way  communicable  ? — 1  have  not  heard 
that  it  is,  apart  from  the  suggestions  by  Koch  and 
others  to  that  effect. 

4127.  Is  there  evidence  which  tends  in  that  direc- 
tion ? — No  clear  evidence  has  come  to  my  knowledge 
as  the  result  of  inquiry. 

4128.  As  far  as  you  know,  and  you  have  made 
considerable  inquiry,  wherever  the  disease  has  appeared 
the  sick  man  has  either  been  in  a  fly  area  or  in  a 
place  where  he  may  have  come  into  contact  with  fly 
—  Yes. 

4129.  And  as  far  as  the  evidence  goes  the  only  fly 
inculpated  is  some  fonn  of  Glossina  ! — Yes,  that  is  the 
case. 

4130.  Now  you  say  something  about  the  islands  in 
yotir  proof.  You  say,  "  On  the  depopulated  island  of 
"  Damba,  however,  the  game  reservoir  is  evidently 
"  much  more  efficient  ." — Yes. 

4131.  "  and  its  destruction  in  this  or  in  any 

"  other  area  in  which  that  reservoir  proves  to  be  simi- 
"  larly  efficient  becomes  a  matter  for  serious  considera- 
"  tion."  Can  you  describe  to  us  more  about  the  island 
of  Damba,  its  size,  and  so  on  ? — As  far  as  I  can  find 
out  from  measurements  made  on  the  only  map  at  my 
disposal,  it  is  about  six  miles  in  maximum  length  and 
some  thi-ee  miles  in  maximum  width.  Its  shore  is 
indented  so  that  the  area  is  less  than  one  might 
perhaps  expect  from  those  measurements. 

4132.  How  far  is  it  from  the  shore,  do  you  know 
at  all  ? — I  would  not  like  to  say  definitely. 

4133.  I  am  told  that  it  is  about  five  miles  from  the 
shore.  Do  you  think  anything  would  be  learnt  from 
exterminating  the  game  from  the  island  of  Damba  ? 
I  assume  that  there  are  both  fly  and  game  in 
Damba. — Yes.  I  should  be  inclined  to  sviggest  for 
consideration  the  cai-rying  owt  of  an  experiment  on 
such  an  island  as  Damba  if  it  is  not  considered  too 
large,  in  order  to  ascei-tain  definitely  if  when  the  large 
ruminants  are  destroyed  (I  understand  there  is  only 
one  species  of  ruminant  there)  the  small  animals  can 
act  as  resei-voirs. 

4134.  What  is  the  ruminant  there  ? — It  is  Speke's 
tragelaphus. 

4135.  That  would  not  be  difficult  to  eliminate,  you 
think  ? — I  am  not  sufficiently  familiar  with  the  local 
conditions  to  say  that.  Those  who  know  the  island 
can  give  the  Committee  authoritative  information  on 
that  point. 


4136.  Assuming  the  larger  game  to  be  extermi- 
nated, what  should  we  learn  from  the  experiment  ? — 
As  I  have  abeady  mentioned,  we  might  learn  if  the 
smaller  animals  would  act  as  reservoirs.  There  is 
apparently  a  varied  fauna  of  small  animals  according 
to  Dr.  Carpenter's  report.  There  are  small  rodents, 
the  names  of  which,  however,  he  does  not  mention 
bats,  otters,  cats,  monkeys  and  birds. 

4137.  With  the  exception  of  the  monkeys  are  there 
no  animals  in  which  trypanosomes  would  be  fomid  ." — 
I  am  not  aware  that  the  other  mammals  have  been 
examined  from  that  point  of  view. 

4138.  Since  man  has  been  cleared  out  of  the  island 
has  the  game  been  examined,  and  is  it  clear  that  the 
gambiense  trypanosome  is  still  in  the  game.'' — ^Four 
examples  of  Speke's  tragelaphus  were  examined,  and 
in  at  least  two  I  understand  gambiense  was  found. 

4139.  Who  examined  them  ?  Were  they  examined 
by  experts?— By  Dr.  Duke  and  Dr.  Carpenter,  who 
should  be  regarded  as  experts  in  the  matter. 

4140.  Yes,  certainly.  Four  animals  were  killed, 
and  two  were  found  to  be  infected  ? — Y.es,  I  under- 
stand that  the  blood  of  the  first  two  was  pooled,  and 
the  blood  of  the  second  two  was  pooled  before  both 
lots  were  injected  into  susceptible  animals,  and  there- 
fore we  cannot  get  any  more  definite  information  as 
to  the  exact  number  infected.  At  least  two  were 
infected. 

4141.  Was  nagana  introduced  into  the  animals 
into  which  it  was  injected  H — 1  understand  that  the 
monkeys  injected  became  infected  with  gambiense. 

4142.  Is  there  anything  else  to  learn  from  experi- 
ment ? — Yes,  I  thinlv  so.  One  might  get  some  know- 
ledge as  to  the  length  of  time  that  the  fly  remained 
infective,  assuming  that  the  smaller  animals  did  not 
become  reservoirs. 

4143.  Do  you  think  we  should  learn  wliether  if  the 
big  game  was  rejnoved  (liig  game  are  perhaps  the  most 
tasty  food  for  the  fly)  the  fly  would  migrate  in  search 
of  better  food  ? — If  the  island  is  five  miles  from  the 
shore,  I  see  great  difficulty  in  the  fly  migrating  five 
miles  over  water. 

4144.  Do  you  think  tliat  that  is  licyond  the  flight 
capacity  of  a  fly  ? — No  such  flight  over  water  is 
recorded,  and  it  is  likely  to  be  well  beyond  the  range 
of  the  fly. 

4145.  That  is  one  of  the  things  that  we  particularly 
want  information  upon,  is  it  not? — Yes,  you  would  need 
to  work  out  the  range  of  flight  of  the  fly  on;some  other 
area  than  this. 

4146.  At  any  rate  it  would  prove  whether  fly  can  or 
cannot  fly  five  miles  ? — Truly,  if  the  fly  remained  in 
undiminished  numbers  that  would  be  evidence  that 
that  there  was  no  migration. 

4147.  As  regards  these  flies,  supj)osing  they  are 
deprived  of  their  food  what  happens  ?  Does  the  fly  die 
in  a  few  days  if  there  are  no  animals  on  which  it  can 
feed  ? — They  have  been  kept  alive  under  laboratory 
conditions  for  thirteen  days  without  food.  That  is  the 
maximum  period  that  1  recall.  Experiments  on  flies 
indicate  that  they  muse  l^e  fed  on  blood  if  they  are  to 
be  kept  alive  longer. 

4148.  Do  you  think  that  if,  experimentally,  wai-m- 
blooded  ci-eatures  on  which  they  feed,  could  be  cleared 
from  that  island,  you  would  have  at  any  rate  an 
enormous  mortality  among  the  flies,  and  they  would  be 
driven  to  cold-blooded  animals,  if  any  ? — There  is  a  good 
deal  to  do  to  clear  off  the  warm-blooded  animals  from 
an  island  such  as  Damba.  I  should  think  there  is  a 
considerable  ground  fauna,  e.g.,  rodents.  There  are 
also  birds  on  wliicli  the  fly  would  probably  feed  if 
pressed. 

4149.  Are  you  satisfied  that  birds  have  never  hitherto 
been  proved  to  be  a  reservoir  for  trypanosomes  ? — 
There  is  no  record  of  a  bird  found  naturally  infected 
with  gambiense.  It  has  been  shown  only  compaiutively 
recently  that  they  are  even  susceptible — hy  ex^jeri- 
mental  work  in  Paris. 

4150.  Does  that  relate  to  particular  classes  of 
birds  ?— Fowl. 

4151.  Has  the  wild  bird  ever  been  siiccessfully 
inoculated  with  trypanosomes  ? — I  do  not  recall  any 
cases. 


MilJUTES  OF  EVtDENdE. 


149 


December  1913.] 


Mv.  J.  H.  ASHWORTH,  D.SC. 


[^Continued. 


4152.  What  are  your  practical  suggestions  as 
regards  human  reservoirs  ? — -1  regard  the  human  host 
as  in  many  places  a  very  important  one,  almost  to  the 
exclusion  oi  any  other  host.  If  I  understand  rightly 
the  conditions  in  that  settlement  on  the  Lulanga,  that 
is  a  case  in  jjoiut,  and  Dr.  Stohr's  report  on  sleeping- 
sickness  in  the  Katanga  also  indicate.?  the  importance 
of  the  human  host  in  the  area. 

41.53.  I  forget  for  the  moment ;  ai-e  those  pcdpalis 
or  morsitanti  areas  ? — Palpalis  in  both  cases.  In  the 
Katanga  morsitans  occurs,  but  ^j«7pfli;'s  is  evidently  the 
primary  factor.  1  think  that  as  long  as  infected  natives 
e.xist  in  such  areas  as  those  two  I  have  mentioned,  and 
so  long  as  the  fly  has  the  opi^ortuuity  of  acquiring  an 
undoul)ted  human  strain  of  trypanosome  and  liecoming 
in  due  course  infective  to  human  beings,  there  seems 
no  reason  under  those  circumstances  why  the  disease 
should  not  continue. 

41.54.  What  practical  measure  do  you  suggest  ? — 
The  best  one  seems  to  be  to  remove  from  access  of  the 
fly  the  infected  human  hosts. 

41.5.5.  That  is  to  say,  whenever  a  man  is  infected  ho 
must  be  moved  right  away  from  the  fly  area  ? — Or 
the  commi^nity  in  wliich  he  lives  should  be  isolated  by 
a  siiflicieiit  clearing  around  it  which  the  fly  will  not 
cross. 

41  5G.  Are  there  any  data  at  present  by  which  we 
can  determine  what  is  a  sufficient  clearing  ?  Is  there 
any  evidence  ? — Well,  certainly  the  evidence  has 
varied. 

41.57.  It  has  varied  very  much. — But  I  suppose 
that  if  you  could  clear  only  two  or  three  hundred  yards 
you  would  greatly  diminish  the  risk  of  sjiread  of  the 
infection. 

41-58.  Do  you  think  that  as  a  rule  the  fly  would  not 
cross  except  when  carried  on  a  man's  back,  or  some- 
thing of  the  sort,  would  not  voluntarily  cross  200 
yards  of  clearing  ? — Two  or  three  hundred  yards  is  a 
reasonable  clearing  to  make  to  begin  with.  I  would 
not  like  to  say  it  will  be  always  sufficient. 

4159.  Do  you  think  there  is  evidence  pointing  tliat 
way  from  iuquirieB  you  have  made? — Yes. 

41  (jO.  Assuming  that  round  these  villages  game 
was  driven  off,  wliat  do  you  think  would  be  tlie  effect 
of  that  ?  Would  the  fly  follow  the  game  or  would 
other  things  happen  ? — I  am  afraid  that  we  have  no 
data  on  which  to  base  a  definite  statement.  One  can 
only  suggest  that  if  the  game  is  driven  away  the  fly 
may  develop  its  following  habit,  and  may  be  impelled 
to  make  more  frequent  attacks  on  man. 

41G1.  Do  you  think  there  is  much  hope  of  dealing 
practically  with  sleeping  sickness  by  working  at  the 
bionomics  of  the  fly,  or  are  they  too  obscure  ? — I  think 
that  one  hopeful  feature  is  to  see  if  we  c;in  find  the 
enemies  of  the  fly. 

41{)2.  Yes. — Dr.  Bagshawe  and  Dr.  Carpenter  have 
both  recorded  the  finding  of  pupa  cases  with  a  small 
hole  in  the  side,  the  contents  having  evidently  been 
devoured  by  some  parasitic  insects,  and  in  view  of  the 
fact  that  in  one  locality  the  fly  seems  to  have  very 
largely  diminished  in  number,  possibly  through  the 
attack  of  some  such  parasite,  it  is  desirable  to  make 
fin-ther  attempts  to  And  that  parasite. 

41G3.  This  is  a  parasite  that  attacks,  not  the  fly, 
liut  the  pupa  ? — Yes,  the  pupa. 

41G4  Can  you  give  us  any  hint  as  to  how  that 
examination  should  be  carried  out  ? — Well,  the  only 
possible  way  of  doing  it,  I  think,  is  to  collect  large 
numbers  of  the  pupic  and  breed  them  out,  and  see  if 
other  insects  than  Glossina  emerge.  If  any  Chalcid 
or  Tachinid  emerged,  then  you  would  need  to  take 
careful  note  of  that,  and  try  to  import  some  similar 
insect  to  help  in  the  process  of  destruction. 

41G5  Is  it  possible  to  start  a  breed  of  insects  of 
this  kind  which  feed  on  others  ? — It  may  lie  possible 
to  import  a  breed. 

41GG.  1  mean  starting  them  in  a  new  place,  bringing 
them  from  an  old  place.  Would  that  be  successful,  do 
you  think  ? — It  has  been  done  under  similar  circum- 
stances elsewhere — in  America  for  instance. 

41G7.  That  is  what  1  wanted  to  know.  Can  you 
give  us  an  instance  ? — Yea,  1  think  I  can.  The  yellow 
scale  insect  in  America,  for  instance,  is  stated  to  have 
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been  rendered  almost  harmless,  owing  to  the  accidental 
introduction  of  its  Chalcid  parasite  from  Japan. 

4168.  What  did  the  yellow  scale  insect  destroy  ?  

It  was  on  orange  and  similar  fruit  trees. 

41G9.  How  was  this  parasite  introduced  ?— As  I 
understand,  it  was  an  accidental  introduction  in  the 
first  instance. 

4170.  Was  it  done  by  nature  and  not  by  man  ?  

By  accident  in  the  sense  that  it  was  brought  over  from 
Japan  without  any  special  intent  to  attack  the  yellow 
scale. 

4171.  Was  the  parasite  cultivated  in  any  way?  

I  cannot  give  you  the  details,  but  they  could  ))e 
o)it  ained,  and  most  certainly  full  particulars  are 
availaljle  regarding  the  more  fully  worked  out  case  of 
the  gypsy- moth  and  its  Tachinid  parasite. 

4172.  You  think  that  that  is  one  hopeful  means  of 
attacking  the  Glossina,  or  possibly  hopeful  ? — It  seems 
to  me  a  hopeful  factor  in  the  bionomics  to  investigate. 

4173.  That  only  applies  to  palpalis? — One  enemy, 
if  one  not  too  specialised  could  be  secured,  might 
perhaps  serve  for  morsitans  also,  l)ut  that  reniaius'^to 
be  found  out,  of  course. 

4174.  What  practical  step  would  you  take  to  work 
out  that  problem  ? — I  should  suggest  that  large 
numbers  of  the  pupa3  of  Glossina  and  allied  Diptera 
be  coUeiited  and  bred  out  with  the  view  of  finding  if 
other  insects  also  emerge.  The  endeavour  would  tlien 
be  made  to  obtain  elsewhere  allied  parasites,  and  to 
ascertain  if  they  would  attack  the  pups  of  Glossina. 

4175.  Would  you  send  a  special  man  to  conduct 
that  work,  or  would  any  well  educated  entomologist  be 
able  to  undertake  it  ?— I  think  it  is  a.  problem  which  a 
well-trained  entomologist  would  be  al^le  to  undertake. 

41 7(!.  Leaving  ^(/Z^jrti/s  for  the  moment,  and  coming 
to  morsitans,  are  you  satisfied  yom-self  that  the 
rhodesiense  and  the  brucei  try^janosomes  a.re  one  and 
the  same  ? — I  am  not  satisfied  that  they  are  the  same 
in  their  action  on  man,  although  they  appear  to 
be  morphologically  indistinguishable.  As  you  are 
perfectly  aware,  no  doubt,  the  question  of  species  in 
regard  to  trypanosomes  is  in  an  extremely  involved 
condition.  As  a  matter  of  fact,  it  is  regarded  at  the 
present  day  as  a  difficult  zoological  problem  to  formulate 
a  satisfactory  definition  of  a  species  in  many  cases,  and 
therefore  to  distinguish  species  in  such  critical  cases 
as  we  have  before  us  ;  this  difficulty  reaches  its  maximum 
hi  such  low  organisms  as  parasitic  amceba%  spirochaetes, 
trypanosomes.  and  so  on.  In  the  case  of  amcebaj  we 
have  the  cysts  to  help  us  with  their  special  morpho- 
logical characters,  but  we  have  no  such  help  with  the 
spirochiBtes  and  the  trypanosomes.  We  have  only  the 
asexual  phases  which  present  such  extremely  similar 
cliai-acters.  The  spirochaetes  of  different  species  causing 
human  I'elapsing  fever  are  not  distinguishable  morpho" 
logically.  But.  after  all,  the  criterion  of  a  species  is 
that  it  should  be  distinguishalDle  morphologically  by 
some  character  which  v/e  have  been  accustomed  to  call 
its  specific  character,  and  when  we  go  Ijeyond  such  a 
character  we  immediately  arrive,  as  I  think,  on  uncer- 
tain ground.  The  animal  reactions  in  such  organisms, 
for  instance,  are  lialile  to]  be  inconstant.  Recently, 
Sir  David  Bruce  has  shown  in  ISTyasaland  that  the 
Trypanosoma  pecorwm  derived  from  cattle  did  not  esta- 
))lish  itself  in  rats,  but  a  strain  of  the  same  species 
derived  from  wild  game  did  establish  itself  in  rats. 
Animal  reactions.  theref(3re.  with  regard  to  whether 
it  will  or  will  not  establish  itself  in  rats,  are  not 
constant  enough  to  distinguish  this  species.  Such 
I'esistance  to  its  establishing  itself  is  met  with,  it 
seems,  on  the  part  of  Trijpanosoma  gamhicnsc ;  in 
fact,  there  is  not  only  resistance  to  establishino- 
itself  in  man  but  also  in  the  fly,  and  there  is 
some  difference  apparently  in  this  respect  between 
individual  strains  or  races.  May  I  recall  to  the 
Committee  the  large  number  of  positive  results  obtained 
by  Miss  Robertson  when  she  used  a  particular 
monkey,  number  199,  if  I  remember  rightly,  to  feed 
her  flies.  That  strain  apparently  could  establish  itself 
in  the  fly  more  readily  than  others. 

4177.  Where  is  Miss  Robertson  workinc^ In 
Uganda. 
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»  4178.  She  experimented  with  gambiense  ? — Yes. 
Retm-ning  to  your  previous  question,  it  seems  to  me 
that  our  present  knowledge  of  the  relationship  of 
rhodesiense  to  brucei  is  inadequate  and  conflicting, 
and  it  enables  us  to  say  that  the  facts  indicate  that 
rhodesiense  found  in  man  may  be  regarded  as  a  strain, 
or  perhaps  more  than  one  strain,  of  brncei  which  has 
established  itself  in  man  in  Rhodesia  and  Nyasaland, 
where  foci  of  human  trypanosomiasis  exist.  That,  I 
think,  is  aboiit  as  far  as  the  evidence  would  pei'mit  one 
to  go. 

4179.  We  cannot  say  positively  that  the  brucei  which 
is  fomid  in  wild  game  and  which  produces  nagana  in  a 
susceptible  animal  is  the  true  rhodesiense  which  pro- 
diices  sleejjing  siclmess  in  man  ? — I  do  not  think  you 
can,  because  there  are  strains  of  brucei  which  appear 
not  to  be  able  to  establish  themselves  in  man.  I  need 
only  remind  the  Committee  of  the  strain  employed  by 
Dr.  Taute  in  his  remarkable  experiment  upon  himself. 

4180.  Do  you  think  he  was  very  lucky  in  the  strain 
he  chose,  or  do  you  think  he  is  peculiarly  resistant  ? 
— We  cannot  argue  the  point  from  one  experiment,  I 
am  afi'aid. 

4181.  That  is  unfortunately  an  experiment  which 
cannot  be  repeated,  because  volunteers  are  not  likely  to 
come  forward  ? — Evidently  he  had  very  great  con- 
fidence, othei-wise  he  would  not  have  been  disposed  to 
try  the  experiment.  1  think  the  report  of  Dr.  Fleming 
on  trypanosomiasis  in  Southern  Rhodesia  is  rather 
suggestive  in  this  connection.  May  I  quote  one 
sentence  from  the  report  ? 

4182.  Please. — He  states,  "  Though  infected  sheep, 
"  goats  and  dogs  were  found  fairly  generally  distributed 
"  throughout  the  various  villages  in  the  fly  belt  [and 
"  two  infected  water-buck  were  also  recorded],  it  is  a 
"  matter  of  interest  to  note  that  almost  all  the  human 
"  beings  found  to  be  infected  were  either  resident 
"  within,  or  had  previous  to  the  period  oi  infection 
"  visited,  a  certain  small  area  of  country  on  the  Busi 
"  river.  It  seems  difficult  to  believe  that  the  trypano- 
"  some  infecting  man  in  this  particular  part  of  the 
"  district  is  the  same  as  that  found  in  sheep  and  goats 
"  in  other  parts  of  the  fly  area."  A  little  further  on 
in  the  report  he  says  :  The  further  results  of  examina- 
"  tion  of  the  trypanosome  isolated  from  various  strains 
"  obtained  from  men,  goats,  and  dogs  in  this  area  show 
"  that  in  each  case  the  trypanosome  was  identical  and 
"  is  morphologically  and  clinically  allied  to  Trypano- 
"  soma  rhodesiense.''  That  report  I  think  indicates 
that  although  a  trypanosome  indistinguishable  from 
rhodesiense  exists  over  the  whole  area  examined,  it  is 
apparently  only  on  a  small  stretch  of  the  Biisi  river 
that  the  strain  has  established  itself  in  man,  and  that 
other  human  beings  have  been  infected  with  this  strain 
only,  and  not  with  that  strain  universally  present  in 
animals  in  the  area. 

4183.  We  have  had  this  theory  suggested  to  us, 
that  the  normal  Trypanosoma  brucei  is  not  pathogenic 
to  man,  but  that  under  some  curious  and  at  present 
unknown  conditions  a  strain  may  develofi  which  is 
pathogenic  to  man.  What  have  you  to  say  about 
that  ? — Well,  we  know  little  about  the  causes  which 
may  bring  about  a  particular  strain,  for  instance, 
a  strain  of  brucei,  which  could  overcome  the 
resistance  in  man  and  establish  itself  in  man.  We 
know  very  little,  in  fact,  about  the  differences  in 
viral ence  and  how  they  are  brought  about  in  trypano- 
somes. 

4184.  But,  acting  rather  in  the  dark  and  acting  on 
probabilities,  would  you  advise  driving  away  the  game 
from  any  inhabited  area  where  there  was  fly  ? — Well, 
of  course  our  present  insufficient  knowledge  on  this 
matter  renders  our  views  on  the  relative  im23ortance  of 
the  game  reseiwoirs  liable  to  a  considerable  margin  of 
error.  For  instance,  we  have  the  view  of  Dr.  Taute 
on  the  one  hand  that  the  game  strain  does  not  take  in 
man ,  that  the  game  does  not  play  the  part  assigned  to 
it,  and  it  is  quite  likely  that  that  may  hold  for  the 
area  in  which  Dr.  Taute  works,  and  for  other  areas  ; 
then  there  is  the  directly  opposite  view  

4185.  Taken  by  Sir  David  Bruce  ?— Yes,  taken  by 
Sir  David  Bruce  and  by  Drs.  Kinghorn  and  Yorke, 
that  the  game  strain  is  pathogenic  to  man.    That  does 


not  appear  to  be  the  case  with  the  animal  strain  in  the 
area  examined  by  Dr.  Fleming  to  which  we  have  just 
referred.  The  state  of  affairs  in  Rhodesia  seems  to 
be  that  of  the  brucei,  widely  distributed  in  animals, 
one  or  more  strains  in  certain /oc;  have  taken  in  man — 
the  strains  to  which  we  have  given  the  name  rhodesiense. 

4186.  (Dr.  Bagsha  we.)  With  regard  to  the  destruction 
of  Speke's  tragelaplius,  how  would  you  prevent  fresh 
animals  from  reaching  the  island  when  all  the  present 
animals  had  been  destroyed  ?— I  should  prefer  to 
leave  that  question  to  be  answered  by  those  who  know 
the  local  conditions.  I  am  not  aware  how  far  these 
animals  can  swim,  for  instance,  and  those  who  know 
the  local  conditions  could  tell  you  much  more  aiithorita- 
tively  what  you  want  to  know.  It  would  be  necessary 
to  prevent  others  getting  thei-e  by  some  form  of  patrol 
or  something  of  the  sort. 

4187.  I  believe  there  is  evidence  that  they  swim 
several  miles — I  do  not  know  how  far — and  are  also 
found  on  the  mainland,  so  that  they  could  easily  cross 
five  miles.  They  must  be  kept  out  in  some  way  ? — 
Yes,  and  if  they  gained  access  at  all  they  would  need 
to  be  killed  off:  immediately  and  their  blood  examined 
in  order  to  ascertain  if  the  experiment  had  been 
vitiated. 

4188.  There  is  one  other  point  I  would  like  to 
mention  with  regard  to  the  parasite  that  attacks  the 
pupa.  That  parasite  was  found  in  the  Belgian  Congo. 
It  is  described  as  a  species  of  Coiwstigmus  ? — I  am 
afraid  I  do  not  know  it. 

4189.  (Dr.  Balfour.)  Have  you  yourself  carried  out 
cultivation  experiments  with  pathogenic  trypanosomes  ? 
-No. 

4190.  Have  you  any  view  as  to  whether  cultivation 
is  likely  to  be  a  vakiable  method  of  difl'erentiating 
species  ?  —  The  morphological  characters  that  one 
would  have  to  go  upon  in  cultured  tryjianosomes  seem 
to  be  fewer  than  in  the  ordinary  blood  forms,  and 
therefore  it  does  not  seem  likely  that  the  cultures 
would  helj)  much. 

4191.  What  is  your  opinion  regarding  the  cross 
inoculation  method — that  is  to  say,  inoculating  an 
animal  with  a  species  of  trypanosome  and  allowing  it 
to  become  naturally  cured,  or  curing  it  and  then  inocu- 
lating it  with  another  species,  and  seeing  if  it  is 
immune  or  not  ? — That,  so  far  as  gambiense  and  rho- 
desiense are  concerned,  if  I  recollect  rightly,  has  only 
been  carried  out  in  one  direction — that  is  by  getting  an 
animal  immune  to  one  strain  of  gambiense  and 
inoculating  it  with  a  strain  of  rhodesiense,  but  it  has 
not  been  done  in  the  reverse  direction,  has  it  ? 

4192.  Not  so  far  as  I  know.  Is  it  worth  while  trying 
it  ? — If  we  may  judge  from  animal  reactions  in  other 
organisms,  particularly  spirochaetes,  I  should  say  that 
the  method  is  inconstant,  and  therefore  not  highly 
reliable.  Take,  for  instance.  Darling's  work  on  spiro- 
chaetes in  the  Panama  Canal  zone.  He  showed  that 
immunity  against  one  strain  does  not  necessarily 
protect  against  anothei'  strain  of  the  same  species  from 
a  diflr'erent  Iraman  source  in  the  same  locality. 

4193.  That  is  true  of  Nicolle's  work  in  Tunis  too  ? — 
Yes.  Nicolle  and  Blaizot  have  reached  a  similar 
conclusion. 

4194.  You  regard  spirochaetes  as  closely  allied  tc 
trypanosomes  ? — Not  at  all,  but  that  is  one  of  the  few 
cases  available  as  an  analogy. 

4195.  With  I'egard  to  the  life  cycle  of  pathogenic 
trypanosomes  in  man  and  animals,  do  you  think  that 
it  has  lieen  sufficiently  worked  out  ? — I  think  there 
is  sufficient  knowledge  of  gambiense  for  practical 
purposes  (I  realise  that  the  recent  work  on  granules, 
&c.,  should  be  followed  up),  but  so  long  as  the  sexual 
Ijhases  remain  undiscovered  the  life  cycle  remains 
theoretically  incomplete,  hwt  it  is  to  be  I'emembered 
that  the  sexual  process  in  many  flagellates  appears 
to  occTir.  if  at  all,  only  rarely,  and  such  processes  are 
known  in  certain  flagellates  which  live  either  in  fresh 
water  or  in  those  which  are  parasitic  in  the  gut  of 
animals,  and  that  sexual  process  occurs  usually  before 
these  emerge  into  unfavourable  conditions.  In  the 
case  of  trypanosomes  the  organism  is  always  under 
cover  of  one  or  the  other  host,  and  in  both,  if  it 
establishes  itself  at  all,  it  appears  to  find  conditions 
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under  wluch  it  can  multiply  apparently  with  great 
ease.  It  is  to  be  expected,  therefore,  that  the  sexual 
j^rocess,  if  it  takes  place  at  all  in  trypanosomes,  will 
be  found  only  at  very  considerable  intervals.  1  would 
not,  if  I  were  a  protozoologist  on  the  spot,  care  to  sit 
down  with  the  one  aim  of  finding  the  sexual  f)hases. 

4196.  Not  at  all? — I  consider  it  would  he  likely  to 
be  a  very  long  task  and,  judging  from  the  observations 
on  trypanosomes  already  pu))lished.  perhaps  not  of 
great  practical  importaiice. 

4197.  How  do  you  explain  the  occurrence  of  cryptic 
trypanosomes  in  animals  —  non-pathogenic  trypano- 
somes in  cattle  in  this  country  and  in  Germany,  in 
Algiers,  and  in  Holland  ?  Indeed  in  various  countries 
it  has  been  discovered.  Is  it  due,  do  you  think, 
simply  to  the  paucity  of  trypanosomes  in  the  blood 
serum,  so  that  the  infection  cannot  be  discovered  by 
ordinary  examinati<jn  methods,  or  do  you  think  there 
is  some  concealed  form  i_)resent — that  is  to  say,  some 
stage  not  recognised  — a  granule  stage  or  some  other 
stage  ? — I  have  not  worked  on  that  prolilem,  so  I 
would  not  like  to  offer  an  opinion. 

4198.  Tou  do  not  feel  competent  to  give  an 
opinion  H — No.  I  ha.ve  had  very  little  experience  with 
granules,  and  I  have  not  gi\'en  close  attention  to  the 
cryptic  problem. 

4199.  I  understand  you  to  say  in  yowv  proof  that  in 
dealing  with  the  pupte  of  tsetse-flies  you  would 
suggest  tarring? — Ye.^.  for  iiiortsitaus,  but  I  should 
suggest  clearing  the  areas  where  ■palp'-'^i'^  is  known  to 
deposit  its  pui:)te. 

4200.  What  led  you  to  suggest  tarruig  ? — .Of 
course  that  is  only  a  suggestion.  Attack  on  m.ors/ta lib 
seems  to  be  very  very  difficult  at  the  best.  The  only  clue 
that  we  have  to  a  means  of  attack,  as  far  as  I  can  see, 
is  the  statement  of  Mr.  Lloyd,  who  says  that  pupa^ 
were  found  either  in  abnormal  or  injured  trees  in 
hollows,  and  therefore  if  one  could  render  those  hollows 
untenalile  for  the  larva  and  subsequently  for  the  pupa, 
one  would  be  destroying  a  certain  numljer  of  breeding 
places  at  present  existing.  This  could  not  be  carried 
out  over  very  wide  areas,  hnt  when  clearings  are  Ijeing 
made  around  villages  the  hollows  likely  to  shelter 
pupte  could  be  made  untenable  in  future  in  and  near 
that  area.  Of  course,  it  is  a  very  tedious  task,  and 
perhaps  not  of  great  value,  liecause  the  larva-  may  be 
dropped  by  the  fly  over  a  wide  area,  especially  in  the 
wet  season. 

4201.  You  know  of  no  similar  method  in  the  case 
of  any  other  insect? — No,  but  Gl.ossimi,  is  a  speciiil 
case. 

4202.  There  are  so  few  insects  that  pass  tln-ough 
the  stage  that  Glossina  does  ? — Yes,  the  larva  is  not 
open  to  attack  ;  the  pupal  stage  is  practically  the  only 
one  assailable. 

420;>.  Now  as  regards  the  yellov/  scale  insect  of 
which  you  spoke  to  the  Chairman,  at  what  stage  in  its 
life's  history  did  the  Chalcid  parasite  attack  it  ? — I  am 
sorry  to  say  I  have  not  the  details  in  my  mind.  I 
have  not  worked  on  it,  because  I  have  been  particularly 
concerned  with  blood-sucking  insects.  I  am  not  a 
general  entomologist,  my  time  availalile  for  work  on 
entomology  has  been  devoted  to  the  medical  aspect,  so 
the  scale  insects  are  on  a  side  track  which  I  have  never 
followed. 

4204.  (Sir  Eihninid  Loder.)  You  say  you  think  2(H.) 
yards  enough  clearing  for  the  fly.  Did  you  think  of 
the  wind  blowing  hard  ?  It  would  not  want  much  to 
I  ilow  a  fly  across,  would  it  ? — No,  that  is  true,  although 
1  have  been  inf<:)rmed  that  200  yards  clearing  proved 
satisfactory  in  parts  of  the  C(mgo. 

4205.  You  would  have  to  make  it  a  little  l)igger  ? 
— Yes,  I  suggested  300  yards. 

4206.  With  regard  to  your  island  that  you  talked 
about  to  one  of  the  Committee,  do  you  know  of  red 
deer  swimming  from  Skye  to  the  mainland?  If  they 
swim  across  that  distance  I  should  think  that  such  an 
aquatic  animal  as  the  situtunga  would  swim  further 
than  red  deer  can? — Could  you  not  get  an  island 
further  from  the  shore  ? 

4207.  That  is  another  point.  I  am  asking  the 
question  because  you  suggested  that  island. — I  sug- 
gested it  simply  because  that  is  the  one  jilace  from 


^vhich  animals  infected  with  gamhiense  are  definitely 
recorded. 

4208.  I  know  that  red  deer  swim  a  long  way,  and 
1  should  think  situtunga  would  swim  further,  and 
therefore  the  experiment  might  be  made  null  and  void 
in  that  way. — Certainly,  unless  some  means  could  be 
devised  to  keep  them  out.  I  suggested  that  island 
because  if  you  are  going  to  do  anything  tvifli  such  an 
experiment  you  must  begin  where  the  fly  is  already 
infective,  and  where  you  have  some  index  on  which  to 
work,  and  that  is  one  of  the  few  places  where  we  do 
know  that  the  fly  is  infective,  or  at  least  was  infective 
when  last  examined. 

4209.  {Mr.  AuMeii.)  You  stated  in  reply  to  the 
Chairman  that  on  Daniba  island  in  Lake  Victoria, 
which  has  jjeen  depopulated,  game  in  the  shape  of  the 
situtunga  appears  to  be  the  most  efficient  reservoir. 
Do  you  think  that  that  assumption  harmonises  with 
the  evidence  that  we  have  from  the  mainland  of  Lake 
Victoria,  with  i-eference  to  the  artificially  inoculated 
antelojje,  that  the  infectivity  of  those  antelope  appears 
to  show  a  tendency  to  diminish  in  time  ? — ^Well,  if  the 
situtunga  are  not  the  reservoir  on  Damba,  it  seems 
very  difficult  to  suggest  what  is.  That  is  the  only 
answer  I  think  that  1  can  make  to  your  question,  but 
of  course  one  realises  the  foi'ce  of  your  ol^servation. 

4210.  You  are  familiar  with  Dr.  Duke's  published 
statement,  I  take  it  ? — Yes,  in  the  sleeping  sickness 
report — you  mean  with  regard  to  the  infectivity  of  the 
fly  on  the  mainland  and  similar  ob.servations. 

4211.  I  am  referring  to  his  experiments  with  the 
experimental  antehipes  which  were  artificially  infected 
by  Sir  David  Bruce  and  his  collaborators,  and  to  the 
fact  that  Dr.  Duke  stated  that  su)«equently  he  found 
that  those  animals  appeared  to  show  a  diminution  of 
infectivity  towards  the  fly,  and  that  antelopes  which 
had  once  ceased  to  be  infective  were  only  with  very 
great  difficulty,  or  not  at  all,  capable  of  being  re- 
infected. That  scarcely  harmonises  with  the  assump- 
tion that  an  animal  like  the  situtunga  could  remain 
perpetually  a  main  reservoir  of  the  parasite  ? — You 
remember  that  there  is  the  new  generation  always 
to  count  in  these  matters,  and  the  new  generation 
would  l)e  susceptible,  I  pj-esume. 

4212.  Do  you  mean  a  new  generation  of  the  game  ? 
— Yes.  of  the  game.  The  young  animals  if  much 
bitten  by  infected  fly  would  become  infected,  and  so 
you  would  still  have  a  chain  capable  of  carrying  on  the 
infection. 

4213.  Are  you  aware  of  any  disease  of  man  due  to 
an  organism  in  which  the  main  reservoir  is  not  in  man, 
ljut  in  some  other  aiiimal  ? — You  mean  a  protozoan 
blood-disease  of  man  ? 

4214.  Yes,  a  protozoan  disease  of  man.' — N(i,  I 
am  not  awai-e  of  one.    Doss  such  a  case  occur  to  you  ? 

4215.  I  am  asking  you  because  I  want  to  know. — 
I  do  not  recall  one. 

4216.  The  Coumiittee  has  been  informed  by  one 
witness,  who  has  had  consideral:)le  experience  in  tropical 
Africa  in  studying  tryf)anosomes,  that  the  big  game  are 
a  ■'  poisonous  and  dangerous  crowd,"  and  that  it  would 
be  as  i-easonable  to  allow  mad  dogs  to  exist  in  the 
vicinity  of  English  villages  "as  to  tolerate  the  j)resence 
of  wild  animals  near  settlements  in  tropical  Africa 
where  trypanosomiasis  and  tsetse-flies  both  occur.  Do 
you  agree  or  disagree  with  that  statement  ? — I  should 
want  to  know  which  locality  was  referred  to  before  I 
replied  to  that  question.  It  js  not  a  question  to  which 
one  can  reply  in  general  terms.  For  instance,  take 
the  Lake  shore,  in  regard  to  which  (jumhiensc  area 
many  observations  are  available.  I  should  say  that 
there  the  human  population  was  the  main  reservoir 
of  the  disease,  and  that  the  animals  were  very 
secondary.  We  must,  I  think,  admit  that  when  we 
examine  the  figures  for  the  degree  of  infectivity  of  the 
fly  on  the  Ijake  shore,  because  the  removal  of  the 
population  without,  so  far  as  I  am  aware,  distui-bing 
the  game,  in  fact  giving  the  game  more  favourable 
conditions,  reduced  the  figure  of  infectivity  of  the  fly 
to  less  than  (me-eighth  its  previous  amount.  A  factor 
which  when  removed  reduced  the  infectivity  of  the 
fly  to  such  a  great  degree  is  the  imj^ortant  factor. 
The  other  is  tlie  secondary  factor,  but  one  wouhl  have 
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,  to  be  convinced  tliat  the  continued  infectivity  of  the 
fly  on  the  Lake  shore  was  not  diie  to  casual  visits  of 
infected  natives  before  concluding  that  the  game 
constitutes  this  factor.  If  it  is  proved  that  natives 
are  not  visiting  the  shore  and  that  infection  of  the  fly 
is  really  due  to  the  game,  then  the  game  is  a  factor  to 
be  considered. 

4217.  Are  you  aware  that  Dr.  Duke  said  in  one  of 
his  reports  that  surreptitious  visits  of  infected  natives 
would  be  sufiicient  to  keeji  up  the  infectivity  of  the 
fly  in  certain  cases  on  tlie  Lake  shore  — Yes. 

4218.  If  you  were  asked  to  construct  a  table  of 
relative  deadliness  towards  human  beings  in  the  case 
of  different  animals,  is  there  any  case  in  which  you 
would  put  big  game  in  Africa  on  a  level  with  mad 
dogs  ? — That  is,  would  I  regard  them  as  equally  deadly  ? 
That  depends  on  the  view  one  takes  of  the  relation- 
ship of  rhodesiense  and  hriicei  upon  which  we  have  so 
little  data.  Gevtain  foe  i  in  Rhodesia  are  the  only  areas 
in  which  it  is  possible,  or  perhaps  one  or  two  of  the 
islands,  where  the  game  and  the  fly  are  both  abundant, 
and  in  constant  association. 

4219.  I  do  not  want  to  deal  with  possibilities,  but 
with  the  evidence  that  we  have  at  our  command  at  the 
present  time. — But  the  evidence  is  incomplete  and 
therefore  one  cannot  make  a  positive  assertion. 

4220.  But  the  positive  assertion  has  been  made, 
and  I  want  to  know  whether  yon  would  support  that 
positive  assertion,  and  whether  at  the  preser'  time 
you  would  regard  big  game  as  being  as  dange  "lus  to 
human  beings  as  mad  dogs  are  ? — Not  until  ff  oa  can 
assure  me  that  rhodesiense  and  hrucei  are  one  and  the 
same  in  their  reaction  to  man. 

4221.  You  stated  in  i-eply  to  the  chairman  that  the 
disappearance  of  Glossina  indpalis  from  one  locality 
may  have  been  due  to  a  parasite.  I  am  afraid  I  do 
not  remember  the  case  to  which  you  were  referring. 
Woiild  you  mind  telling  the  Committee  ? — I  had  in 
mind  the  shore  near  Mpumu  where  the  fly  boys  used  to 
go  to  collect  pupae.  The  statement  in  the  repoi-t  was, 
I  thiiik,  that  they  fovind  it  Was  scarcely  worth  while 
going  to  that  place  any  longer  in  order  to  collect  the 
pupae,  and  it  was  suggested  that  their  diminution  may 
have  been  due  to  the  occvirrence  of  this  parasite. 

4222.  I  was  not  sure  whether  you  were  referring  to 
that  place  or  not.  Now  you  suggested,  I  think,  to 
the  chainnan  that  indigenous  enemies  of  Glossina 
might  be  used  to  attack  the  fly  if  they  were  projDerly 
protected  and  cultivated,  but  does  not  the  present 
predominance  of  Glossina  over  the  native  parasites 
show  that  the  fly  has  l)eaten  such  enemies  ? — Yes,  at 
present.  On  that  account  I  also  suggested  the  intro- 
duction of  allied  parasites. 

4223.  Am  I  not  right  in  thinking  that  in  cases 
where  parasites  have  Ijeen  used  successfully  to  combat 
an  insect  pest,  those  parasites  have  not  been  the 
endemic  parasites,  but  parasites  introduced  from  some 
other  country  ? — The  two  cases  I  have  in  my  mind 
are  both  of  that  nature. 

4224.  Introduced  parasites  ? — Yes. 

4225.  Therefore  I  take  it  that  if  we  are  to  expect 
anything  from  an  attack  on  tsetse-flies  by  the  agency 
of  other  insects,  we  must  find  those  insects  elsewhere 
than  in  tropical  Africa  ? — Yes,  but  if  the  parasite 
in  the  pupa  could  be  discovered,  it  might  give  us  a 
clue  (that  is  the  point  I  was  trying  to  make)  which 
would  be  likely  to  be  most  useful. 

4226.  You  were  not  relying  on  that  particular 
species  ? — No. 

4227.  Are  you  aware  that  it  was  stated  ])y  one  of 
the  Belgian  investigators,  I  think,  in  his  description  of 
the  parasite  of  which  the  name  was  given  by  Dr. 
Bagshawe,  that  it  was  so  rare  that  they  only  found  one 
case  in  400  pupae  of  Glossina  palpalis,  and  that  it 
could  not  possibly  be  of  any  importance  in  reducing 
the  numbers  of  Glossina  ? — I  have  not  seen  that  report. 

4228.  He  said  that,  did  he  not  ? — I  presume  it  is 
in  the  last  Belgian  report  ? 

4229.  It  was  published,  I  think,  about  a  year  ago. 
If  you  were  given  a  sum  of,  say,  5,000?.  to  deal  with 
this  problem,  can  you  tell  the  Committee  the  main 
lines  on  which  you  would  proceed  ? — I  think  that  ought 
to  be  left  to  gomeone  with  complete  knowledge  of  local 


conditions.  I  do  not  think  I  should  care  to  state  any- 
thing in  regard  to  that,  because  you  no  doubt  have 
had  before  you,  or  will  have  before  you,  people  who 
know  the  local  conditions,  and  who  could  indicate  in 
what  manner  that  money  could  be  used  to  the  best 
advantage,  especially  in  the  way  of  measures  (clearings 
or  removal  of  the  population  in  the  worst  areas)  to 
prevent  or  greatly  diminish  access  of  the  fly  to  in- 
fected and  also  to  non-infected  human  beings. 

4230.  Without  referring  to  any  definite  locality, 
could  you  not  state  in  general  terms  the  lines  on  which 
you  consider,  with  the  information  at  your  disposal, 
the  problem  should  be  approached  ? — I  can  only  further 
suggest  experimental  work  on  an  island,  if  a  suitable 
one  not  too  large  in  area  is  available  for  the  purpose. 
I  think  that  is  the  best  suggestion  I  could  make  as 
regards  a  gamhiense  area,  but  1  would  not  like  to 
suggest  further  work  in  a  particular  district  in  the 
rhodesiense  area,  because  I  am  quite  unfamiliar  with 
the  local  conditions. 

4281.  No,  1  am  not  asking  you  to  suggest  a  dis- 
trict. With  I'egard  to  the  so-called  Trypanosoma 
rhodesiense,  are  you  prepared  to  put  the  different  pro- 
jects svich  as  the  entomological  one,  the  medical  one, 
and  the  proposed  big  game  experiment  in  order  of 
importance  ? — I  feel  that  so  long  as  we  are  faced  with 
the  difiiculty  of  the  relationship  between  rhodesiense 
and  hrucei  we  have  a  crucial  point  on  which  there  is 
wide  divergence  of  opinion,  and  therefore  much  depends 
on  what  view  one  takes  on  that  j^oint  on  which  the 
evidence  is  so  incomplete  and  conflicting.  Until  you 
can  solve  that  point  you  cannot  definitely  place  the 
game  project  in  its  relative  position.  Meantime,  while 
research  on  this  point  and  on  the  enemies  and  migra- 
tions of  the  fly  is  proceeding,  I  should  suggest,  as  I  have 
already  done,  that  every  effort  be  made  to  remove,  by 
clearing  or  otherwise,  the  human  hosts  from  access  to 
the  fly,  thus  withdrawing  from  the  fly  so  many  carriers 
of  the  human  strain  of  trypanosomes. 

4232.  Do  you  consider  it  possible  for  anyone  to 
determine  the  human  trypanosome  in  Nyasaland  and 
in  Rhodesia  at  sight  in  the  blood  of  an  animal  ? — No, 
I  do  not  think  it  is  possible  to  determine  at  sight, 
because,  as  I  understand,  hrucei  (using  the  word  in 
the  sense  in  which  it  is  used  by  Sii'  David  Bruce  in  his 
I'eport)  and  rhodesiense  are  indistinguishable  morpho- 
logically. 

4233.  Then  I  take  it  you  would  agree  with  tlie  con- 
clusion of  Dr.  Taute  at  the  end  of  his  paj^er,  when  he 
says  that  no  one  is  entitled  to  say  that  a  trypanosome 
in  a  wild  animal  or  in  a  tsetse-fly  which  looks  like  the 
so-called  Trypanosoma  rhodesiense  is  in  fact  that  trypa- 
nosome, unless  it  actually  produces  trypanosomiasis  in 
man  ? — I  should  say  that  it  was  by  no  means  certain 
to  be  that  trypanosome. 

4234.  One  cannot  say  positively  that  it  is.  Would 
you  agi-ee  with  that  ? — Yes,  I  should  agree  with  that. 

4235.  (Mr.  Rothschild.)  I  have  only  two  or  three 
questions  to  ask  you,  and  I  will  begin  with  the  last 
question  of  Mr.  Austen.  It  has  been  said  by  one 
witness  here  that  the  strain  or  species  of  trypanosome 
which  Sir  David  Bruce  ideutified  as  hrucei  in  Nyasa- 
land was  not  the  hrucei  which  he  sent  home  in  the 
dog  fi-om  Zululand,  and  according  to  the  French 
and  Belgian  authorities  the  true  hrucei  from  Zulu- 
land  is  more  or  less  monomorphic,  that  is  to  say, 
it  is  always  a  short  non-flagellate  form  or  a  long 
flagellate  form,  while  the  Nyasaland  one  is  almost 
always  polymorphic,  and  you  find  short  and  long 
forms  in  the  same  animal.  Have  any  of  your 
observers  reported  that  to  you  ? — No.  I  have  had  vei'y 
little  experience  of  those  two  strains,  as  a  matter  of 
fact.  My  chief  observations  in  my  own  class  on  try- 
panosomes of  Rhodesian  origin  have  been  made  largely 
on  films  of  rhodesiense  obtained  from  patients  and 
laboratory  animals  inoculated  from  them  in  this 
country. 

4236.  But  the  French  report  on  the  Katanga 
expedition  goes  so  far  in  order  to  distiDguish  the  two 
as  to  rename  the  one  form  "  dimoi-phon  "  ? — It  is  a 
question  of  nomenclature  largely,  is  it  not 

4237.  The  whole  is  a  question  oE  nomenclature  in 
one  way,  but  my  reason  for  asking  you  the  question 
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was  to  try  to  bring  out  if  any  recent  observers  had 
informed  you  that  they  had  come  across  sci-ains  of 
monomorphic  pathogenic  trypanosomes  in  Nyasaland 
and  Rhodesia,  where  sleeping  sickness  is,  because  in 
Zululand  where  the  true  brucei  is  more  or  less  mono- 
morphic there  is  no  sleeping  sickness. — -I  have  no 
information  on  that  point. 

4238.  Now  it  is  generally  assumed,  and  I  think 
from  your  answers  to  the  Chairman  you  agree,  that 
sleeping  sickness  was  brought  into  the  Victoria 
Nyanza  district  and  Uganda  generally,  from  the  West 
Coast  through  human  agency :  at  least  there  was 
no  report  of  sleeping  sickness  until  the  caravan  routes 
were  moi'e  or  less  frequently  used.  Do  you  not  think 
that  as  we  know  that  when  the  human  beings  on  the 
island  became  infected  during  the  great  eijidemic,  the 
source  of  the  infection  of  the  situtunga  on  the  islands 
and  various  other  supposed  cases  of  infection  of 
animals  on  the  main  land  was  from  human  beings  vitl 
tli<}  rty,  the  cause  of  the  infection  being  kept  up  is  that 
the  animals  are  no  longer  so  tolerant  as  those  animals 
are  on  the  mainland,  and  that,  therefore,  we  have  fewer 
cases  of  infection,  while  on  the  islands  the  animals 
never  having  l)een  Infected  before  were  affected  ti)  a 
much  larger  extent  ? — I  should  think  that  the  human 
factor  was  a  very  important  one  in  the  intnjduction  of 
sl(;eping  sickness  into  those  islands.  If  we  are  to 
judge  from  the  one  island  where  we  have  definite 
history  of  the  part  played  by  the  human  host  in 
introducing  sleeping  sickness  (that  is  the  island  of 
Principe)  the  huma-n  host  there  apparently  was  the 
factor  in  introducing  sleeping  sickness  into  that  island, 
and  I  should  think  it  is  very  probalile  that  the  same 
was  the  case  with  regard  to  the  lake  country.  Tlie 
history  of  the  spread  of  sleeping  sickness  in  the  islands 
of  Lake  Victoria,  though  not  worked  out  in  sufficient 
detail  to  say  with  certainty,  indicates  that,  c.r/.,  in  the 
Sesse  Islands  the  human  factor  (there  being  much 
communication  with  infected  islands  further  north) 
was  very  important. 

l"23y.  At  all  events,  we  have  no  information  of 
sleeping  sickness  having  been  recognised  in  Uganda 
and  the  Lake  district  before  Stanley's  various  expedi- 
tions-- that  is  so,  is  it  not  ? — Yes,  that  is  so. 

4240.  And  therefore  it  is  moi'e  probable  that  the 
infection  was  brought  by  human  beings  and  passed  on 
to  the  animal,  rather  than  that  the  animals  were 
infected  from  the  beginning,  or  otherwise  we  should  have 
heai-d  of  sleeping  sickness  before  ? — Yes.  That,  I  think, 
is  the  suggestion  which  is  also  made  in  Dr.  Stohr's 
report  on  the  Katanga  region.  He  indicates  that 
the  malady  was  probably  introduced  by  infected 
soldiers  and  porters  entering  the  area  in  question.  So 
1  think  it  is  probable  that  something  of  the  same  kind 
happened  in  the  Uganda  region. 

4241.  The  only  other  question  I  would  like  to  put 
to  you  is  this :  Do  }  ou  not  think  that  before  definitely 
undertaking  an  experiment,  either  on  the  islands  or  in 
a  viorsitan.ti  area,  the  main  question  to  be  found  out  is 
the  distance  that  the  iJies  under  ordinary  circumstances 
can  fly  or  wander,  because  otherwise  you  would  not  be 
al)le  to  say  what  width  of  country  woiild  have  to  be 
<'loared  of  scrub  outside  your  experimental  area? — Yes. 
That  is  an  important  jjoint,  certainly  You  would 
need  to  do  that,  otherwise  there  would  be  the  risk  of 
the  experiment  l>emg  vitiated. 

4242.  (Dr.  Chahners  Mitchell.)  In  connection  with 
your  duties  in  Edinburgh  you  have  tried  to  keejj 
abreast  with  the  work  on  sleej)ing  sickness  generally, 
have  you  not  ? — Yes. 

4243.  Not  relying  winm  any  particular  authority  ? 
— C^iute  so.  It  has  been  ray  aim  to  see  as  much  of  the 
literature  as  was  possil)le,  having  regard  to  the  fact 
that  this  work  on  insects  and  on  protozoology  forms 
less  than  half  of  my  University  duties. 

•J'244.  Now  with  regard  to  the  mode  of  getting  the 
infection  of  sleeping  sickness,  what  do  you  gather 
from  what  you  have  read  as  to  the  chance  of  an  animal 
or  a  human  being  contracting  the  disease  if  blood  with 
trypanosomes  in  it  is  injected  direct  ? — It  depends  on 
the  species  of  trypanosome  and  on  the  animal. 

4245.  Yow  cannot  take  man,  but  what  animal  would 
you  take  ? — I  would  take  tame  rats. 


4246.  Would  you  mind  telling  me  what  is  the 
j^robable  chance  of  infection  with  the  different  species  ? 
— Take  a  rat.  With  regard  to  Trypaiiosoiwi.  lewisi,  if 
you  take  a  tame  rat  you  get  infection  almost  every 
time. 

4247.  Almost  every  time  ? — I  should  say  so.  That 
is  the  common  way  of  keeping  the  strain  going  in  the 
laboratory.  I  would  like  to  say  that  I  have  not  had 
a  great  deal  of  experience  of  that  myself,  because  we 
have  not  made  a  practice  of  keeping  strains  running 
for  very  lengthened  periods. 

4248.  T.  lewisi  is  relatively  harmless  to  the  rat,  is 
it  not  ? — It  is  generally  regarded  as  harmless, 

424;i.  Then  with  regai'd  to  gamhiensc.  what  do  you 
say  ? — I  have  not  had  experience  of  running  a  strain  of 
gainhiense.  I  have  never  kept  it  going  in  the  laboratory 
for  various  reasons,  e.g.,  safety  in  class  work. 

42-5().  Nor  rhodesiense  ! — Nor  rhodcsieusc,  no  strain 
path(igenic  to  man. 

4251.  Bnicei  ! — It  is  some  years  since  I  have  had 
brucei.  We  have  worked  largely  with  evcntsi  and  with 
the  trypanosomes  tliat  we  get  in  rats  and  rabljits, 
and  sometimes  in  frogs. 

4252.  But  these  trypanosomes  are  not  pa.thogeuic 
to  man  ? — No. 

4253.  You  have  not  had  an  opportunity  of  working 
with  the  fly,  of  course  F — None  whatever  on  living 
specimens. 

4254.  From  what  you  have  read  would  you  tell  me 
generally  what  happens  to  the  fly  with  regard  to 
different  species  of  trypanosomes  ? — Tliat  is  to  say,  if 
the  fly  feeds  on  an  infected  animal  what  is  its  chance 
of  becoming  infected  ? 

4255.  Yes. — With  gambien.se  it  ajjparently  varies 
considerably  in  different  strains  and  at  different  periods. 
If  we  may  take  Miss  Roberts(ni's  work,  which  is  the 
most  complete  account  of  such  researches,  her  highest 
percentage  of  infected  flies  was  somewhei-e  about  15  per 
cent,  when  she  was  using  a  strain  apparently  highly 
favourable  to  establishing  itself  in  the  fly.  The  percen- 
tage is,  however,  usually  much  less  (about  3  per  cent.). 

4256.  Do  you  know  any  corresponding  work  with 
other  species,  or  other  names,  I  will  say,  if  you  are  not 
certain  about  the  sj^ecies  ? — I  understand  that  Drs. 
Kinghorn  and  Yorke  have  somewhere  about  the  same 
percentage  {i.e.,  about  3  per  cent.)  with  the  rhodesiense 
strain — speaking  from  memory. 

4257.  What  do  you  mean  by  saying  that  the  fly 
becomes  infected  ? — I  mean  that  the  trypanosomes 
have  succeeded  in  establishing  themselves  in  the  gut, 
and  in  multiplying  there  in  such  numbers  as  to  be  able 
to  retain  their  hold  on  the  host. 

4258.  Do  you  think  that  the  flies  are  infective  in  the 
same  way  that  a  dirty  knife  would  lie  infective  ?  If  you 
dip  a  lancet  into  serum  containing  tryjianosomes,  and 
then  scratch  a  person  with  it,  it  is  possible  that  you 
may  convey  the  infection  in  that  way  ? — Yes. 

4251*.  What  is  your  view  about  the  flies  in  that 
respect  ? — My  view  of  the  fly  is  that  the  mechanical 
method  of  transmission  to  which  you  have  just  referred, 
is  of  very  slight  importance  in  practical  work.  I  should 
say  that  the  cyclical  method  of  transmission,  that  is  to 
say.  the  parasite  passing  through  a  cycle  of  changes  (I 
am  referring  now  to  gambiense)  terminating  with  stages 
occurring  in  the  salivary  glands  of  the  fly,  is  the 
important  factor  in  the  transmission  of  Trypanosoma 
gambiense. 

4260.  Never  mind  which  is  the  more  imjjortant. 
Would  you  think  that  they  would  all  be  capaljle  of 
occasionally  infecting  direct  ? — I  dare  say  they  may  be 
capable,  but  I  should  think  that  the  first  feed,  in  which 
the  proboscis  becomes  contaminated,  and  the  second 
feed,  are  generally  so  far  apart  that  the  infection 
would  not  be  handed  on. 

4261.  About  how  long  do  you  think  wcmld  be  far 
enough  apart  ?  Do  you  mean  one  feed  must  be 
following  within  a  few  minutes  of  the  other,  or  hours  ? 
— Within  a  very  few  hours,  at  any  rate. 

4262.  Ten,  twelve,  or  twenty-four.  Perhaps  you  do 
not  know  ? — I  do  not  know  definitely,  but  I  should 
think  probably  three  or  four  hours  at  most. 
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4263.  The  important  tiling  is  the  biological  esta- 
♦      blishment  of  the  tr^panosomes  in  the  body  of  the  fly  ? 

— In  the  alimentary  canal  of  the  fly. 

4264.  Is  that  proved  for  (jambiensc,  do  you  think  ? 
. — I  should  so  regard  it. 

4265.  Is  it  proved  for  any  other  trypanosome .'' — I 
think  1  shovdd  regard  it  as  clear  for  the  rJiodesiense 
form. 

4266.  What  sort  of  evidence  is  there  ? — Well,  the 
evidence  is  that  in  1)oth  species  the  trypanosome 
succeeds  in  establishing  itself,  multiplies,  and  if  the 
temperature  be  suitable  the  final  stages  are  found  in 
the  salivary  glands  of  some  of  the  flies,  from  which 
they  can  pass  to  the  new  host. 

4267.  Is  there  any  difference  in  the  behaviour 
inside  the  fly  of  different  species  of  trypanosomes  ? — 
Both  those  two  that  I  have  named  behave  similarly. 

4268.  Do  the  other  alleged  species  behave  in  the 
same  way  ? — Not  all. 

4269.  Can  you  give  me  any  exceptions  ? — They  do 
not  all,  for  instance,  I'each  the  salivary  glands. 

4270.  Which  do  not? — I  do  not  remember  all  the 
species  at  the  moment. 

4271.  What  does  hrucei  do  ? — If  I  remember  rightly, 
bnicei  does  affect  the  salivary  glands. 

4272.  Brucei,  rhodesiense,  and  gamhiense  ? — Yes. 

4273.  Do  all  of  them  behave  in  very  much  the  same 
way,  or  can  they  be  distinguished  in  the  fly  ? — I  have 
not  had  the  opportunity  of  examining  preparations 
from  the  fly.  but  I  should  say  that  it  would  be  difiicult 
to  distinguish  them,  because,  as  I  have  already  said 
in  answering  Dr.  Balfour's  question,  the  morphological 
charactei's  become  less  helpful  as  compared  with  those 
of  the  1)1  ood  trypanosome. 

4274.  So,  from  an  examination  of  the  fly,  you  would 
not  expect  to  be  able  to  distinguish  between  the  three 
species  ? — No.  I  think,  as  far  as  I  can  recall  the 
evidence,  that  it  would  be  extremely  difiicult  to 
distinguish  the  three  species  in  the  fly. 

4275.  There  are  a  number  of  other  alleged  species 
.  or  a  number  of  other  trypanosomes  to  which  names 

have  been  assigned.  Do  you  know  the  relation  of  any 
of  them  to  the  fly  ? — No,  I  am  not  familiar  with  those 
that  are  not  particularly  comiected  with  the  human 
disease.  Necessarily  for  want  of  time  I  have  had  to 
restrict  my  inquiries  to  the  latter. 

4276.  Then  you  could  not  tell  me  if  it  would  be 
possible  to  distinguish  between  these  three  pathogenic 
to  man  (as  they  are  said  to  be,  or  possibly  one)  and  the 
other  ones  found  in  animals  ?— I  know  there  are  some 
differences.  I  know,  for  instance,  that  some  of  those 
in  animals  do  not  affect  the  salivai-y  glands  of  the  fly. 
That  might  give  a  possibility  of  separating  them.  I 
do  not  pjrofess  to  have  stiidied  the  details  regarding 
the  changes  of  these  animal  trypanosomes  in  the  fly. 

4277.  (Sir  William  Leishman.)  I  would  like  to  ask  a 
question  or  two  following  from  one  you  have  just  been 
asked  about  the  development  in  the  fly.  Do  you  know 
Sir  David  Bruce's  classification  into  three  grou^Ds  of 
the  trypanosomes  he  has  been  dealing  with,  as  recorded 
in  various  papers  ? — I  am  not  familiar  with  all  the 
details  of  the  species. 

4278.  I  want  to  know  whether  you  agree  with  it. 
He  classifies  them  into  what  he  calls  the  hrucei  group, 
including  hrucei,  gamhiense,  evansi,  and  equiperclum, ;  and 
the  second  group  is  the  pecorum  group,  including 
pecorum  and  simiw ;  and  the  third  group  is  the  vivax 
grouj),  coraprisrag  vivax,  caprx,  and  unifornie. — I  have 
not  followed  that  in  detail. 

4279.  He  attributes  much  importance  to  the  changes 
in  the  fly  about  which  you  were  asked  just  now.  I 
want  to  know  whether  from  your  general  knowledge  you 
agree  with  the  classification  as  being  a  good  one  ? — I 
would  not  like  to  say,  because  I  have  not  worked  on 
that  point  carefully. 

4280.  You  were  mentioning  some  time  ago  the 
difliculty  of  ascertaining  good  points  of  sj^ecific  difference 
in  trypanosomes  ? — Yes. 

4281.  Sir  David,  in  his  classification,  lays  great 
stress  on  different  development  in  the  fly  according  as 
the  trypanosomes  develoj^  in  the  intestine  only,  the 
intestines  and  la))ial  cavity,  or  the  salivai'y  glands.  Is 


that  a  good  point  of  distinction  ? — If  it  proves  to  be 
constant  I  should  think  it  would  be  a  useful  character, 
but  you  would  need  to  examine  several  strains  of  each 
sjjecies,  because  you  might  find  divergence  in  the 
behaviour  of  different  strains. 

4282.  He  has  examined  a  number  of  different 
strains  ? — Yes. 

4283.  Now,  with  regard  to  the  clinical  differences 
between  the  two  types  of  sleeping  sickness,  I  would 
like  to  ask  a  question. — 1  would  like  to  say  that  I 
have  not  paid  any  attention  to  those.  I  have  had  no 
experience  of  clinical  differences. 

4284.  I  understood  that  you  had  been  collecting 
information  from  your  pupils  ? — But  on  the  zoological 
side.    I  am  a  zoologist,  not  a  medical  man. 

4285.  You  told  us  that  you  attribute  great 
imjDortance  to  the  human  reservoir  in  the  case  of 
Uganda,  sleeping  sickness  Yes  ;  in  the  cases  I  have 
heard  of  in  the  Congo  region  and  even  on  the  lake 
shore. 

4286.  You  state  in  your  summary,  as  regards  the 
Nyasaland  form,  that  man  as  a  reservoir  is  probably  by 
no  means  a  negligible  factor.  The  reasons  you  give 
for  that  are  :  The  time  of  the  duration  of  the  disease 
"  in  maai  (a  few  months  at  least)  and  the  fact  that 
'•  infected  cases  were  found  which  exhibited  no  obvious 
"  signs  are  suflicient  to  show  that  man  as  a  reseiwoir 
"  is  probably  by  no  means  a  negligiljle  factor."  We 
have  heard  of  one  such  case — what  were  the  other 
cases? — Drs.  Kinghoiii  and  Yorke  record  that  a  native 
who  proved  to  be  infected  with  rhodesiense  was  appa- 
rently in  a  state  of  good  health  a  year  later,  and  they 
state  that  "  many  of  the  cases  complained  of  no  sub- 
"  jective  symptoms  of  the  disease  when  diagnosed,  and 
■'  presented  very  few  objective  signs."  Dr.  Fleming 
records  a  case  in  Southern  Rhodesia  of  a  native  who 
was  infected,  on  the  Busi  River,  and  was  laid  up  for 
a  week,  and  who  a  long  time  afterwards  was  found  in 
apparently  good  health.  I  think  the  report  says  that 
there  was  nothing  the  matter  with  him,  although  try- 
panosomes were  present  in  his  glands  and  peripheral 
blood. 

4287.  Was  it  not  possible  that  these  cases  had 
contracted  the  Congo  infection — that  they  had  visited 
the  Congo  and  had  contracted  the  infection  there  ? 
That  was  the  explanation  of  some  similar  cases.  You 
do  not  know  whether  that  was  the  explanation  ? — No, 
I  have  only  the  authority  of  Dr.  Fleming's  report  to  go 
upon.  He  says  the  trypanosome  was  of  the  rhodesiense 
type. 

4288.  You  know  that  the  disease  runs  an  extra- 
ordinarily rapid  course  in  rhodesiense  ? — Yes,  usually. 

4289.  The  patients  get  extremely  ill,  and  are 
knocked  over  very  rapidly,  and  are,  therefore,  very 
likely  in  the  course  of  two  or  three  da.ys  to  lie  down 
and  not  be  much  in  the  open.  Knowing  that,  do  you 
think  they  would  stiU  be  likely  to  form  the  most 
important  reservoir  or  a  very  large  part  of  the 
reservoir  ? — Did  I  say  "  most  important  "  ? 

4290.  You  say  in  your  proof  "by  no  means  a 
negligible  factor  "  ? — Yes.  I  would  retain  the  original 
phraseology  and  say :  "  by  no  means  a  negligible 
factor,"  because  although  these  people  are  in  the  neigh- 
bourhood of  their  huts,  I  understand  that  in  parts  of 
Nyasaland  and  Rhodesia  the  huts  are  actually  in  the 
bush,  and  therefore  within  easy  range  of  the  fly,  and  if 
a  man  moves  from  his  hut,  he  is  in  danger  of  acting 
the  part  of  a  reservoir  from  which  the  fly  can  draw  ; 
so  that  even  if  he  is  out  a  very  little,  there  is  an 
opportunity  of  fly  becoming  infected  from  him.  I 
draw  attention  to  that  side  of  the  question  in  order  to 
bring  to  notice  the  human  hosts,  so  that  care  may  be 
taken  to  isolate  them. 

4291.  Would  you  admit  then  that  there  was  a 
difference  in  degree  in  the  part  which  human  cases 
are  likely  to  play  as  reservoirs  in  the  two  diseases  ? — 
I  should  be  inclined  to,  I  think.  In  the  gamhiense  area 
the  disease  does  not  seem  to  be  so  acute,  and  the 
people  might  move  about  more  freely,  but  all  this  on 
clinical  work  I  put  forward  with  much  diffidence, 
because  T  have  had  no  experience  on  the  spot. 
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4292.  Can  you  tell  us  anything  al;ont  the  question 
of  the  disparity  of  the  sexes  of  the  fly  that  has  often 
been  reported?  Have  you  any  information  on  tliut 
subject  ? — No,  I  am  afraid  not. 

429.3.  {Chairman.)  Ton  mention  the  infection  of 
the  antelope  by  trypanosomes.  I  do  not  know  whelher 
it  was  (jamhiense  or  rliodesiense. — The  antelope  on  the 
island  ? 

4294.  No.  artificially  as  a  laboivatory  experiment. 
The  antelope  in  those  cases,  I  imderstand,  are  tolerant 
but  not  immune — that  is  to  say,  the  trypanosome 
develops  ? — Yes,  I  understand  so. 

429-5.  When  you  inoculate  with  the  same  trypano- 
some an  animal  that  is  not  tolerant,  and  the  disease 
develops,  does  the  trypanosome  develop  in  exactly  the 
same  way  ? — I  have  no  experience  of  that  subject. 

4296.  Is  anything  known  about  that  ?  If  you 
select  a  toleiunt  animal  and  a  non-tolerant  animal,  and 
to  use  a  popular  phrase  they  both  "  take "  when 
inoculated,  is  the  development  the  same  ? — I  do  not 
know.  May  I  say  that  there  is  one  point  which  has 
not  been  touched  upon,  I  do  not  know  whether  it  is 
a  point  of  any  importance,  that  is  the  hereditary 
infection  of  tsetse-flies. 

4297.  I  should  like  yom-  evidence  with  regard  to 
that. — Might  I  venture  to  add  a  note  on  this  point  ? 

4298.  Yes.  —  There  is  no  positive  evidence  that 
such  hereditary  infection  occm-s.  The  British  Sleeping 
Sickness  Commission  fed  some  1,800  flies  hatched  in 
laboratories  on  healthy  monkeys  with  negative  results, 
and  later  400  others  were  fed.  I  think  that  in  both 
series  the  number  of  flies  is  not  sufiicient  to  enaljle 
one  to  say  absolutely  that  hereditary  transmission 
does  not  occur,  for  it  is  quite  possible  that  the  same 
number  of  wild  flies  from  an  infected  part  of  the  lake 
shore  might  not  have  contiiined  nn  infected  exami)le. 
But  I  think  there  is  clear  indication  from  other 
sources  that  hereditary  infection  is  not  very  likely 
to  occur.  Taking  the  account  of  Miss  Robertson 
of  the  development  of  trypanosomes  in  the  fly,  it 
seems  that  the  entire  development  is  passed  in 
the  alimentary  canal  and  the  associated  salivary 
glands,  and  that  the  trypanosomes  do  not  require 
to  pass  into  the  body  cavity,  and  therefore  cannot 
reach  the  blood,  the  ov^aries,  nor  the  larva  in  the 
uterus.  In  the  search  for  the  track  of  infection  of 
the  salivary  glands,  the  fluid  in  the  fly"s  body 
cavity  (that  is  the  fly's  Ijlood)  would  no  doubt 
be  inspected  in  the  very  frequent  dissections  by 
Sir  David  Bruce  and  Miss  Rol^ertsim,  l)ut  there  is  no 
record  of  the  finding  of  any  trypanosome  in  that  fluid. 
In  fact  in  Glossina  the  parasites  do  not  seem  even 
to  attach  themselves  to  the  wall  of  tlie  gut,  mucli 
less  make  any  attempt  to  pass  through  the  wall. 
In  those  cases  already  known,  where  hereditary 
infection  occurs,  it  is  known  that  the  organisms  vei-y 
S(jon  after  entry  into  the  mid-gut  of  the  insect  pass 


through  the  gut  wall  into  the  body  cavity.  For 
instance,  ticks  infected  with  spirochaetes  produce 
infected  eggs  and  infected  offspring.  It  has  been 
shown  that  there  is  a  rapid  passage  of  spirochaetes 
through  the  wall  of  the  gut  in  Argas.  Similarly, 
in  lice,  the  spirochaetes  rapidly  leave  the  gut  for  the 
body  cavity.  In  the  case  of  ticks  infected  v/itli  Babesia 
the  oi'ganism  rapidly  makes  its  way  through  the  gut 
wall.  Tlien  there  is  the  classical  instance  of  nosema, 
the  organism  of  ^^''^I'me  of  the  silkworm.  That 
also  passes  into  the  body  cavity  and  the  blood  stream, 
and  thus  to  the  ovaries.  If  we  look  at  trypano- 
somes in  insects,  even  in  the  case  of  the  Trypano- 
soma leArisi,  according  to  Professor  Minchin,  the 
trypanosomes  enter  the  epithelial  cells  of  the  stomach 
and  multiply  there.  They  pass  back  into  the  gut 
again  and  not  into  the  body  cavity.  There  is  no 
tendency  in  the  case  of  the  trypanosome  in  Glossina  to 
leave  the  gut,  and  as  it  is  definitely  known  that  the 
organism  keeps  strictly  within  the  alimentary  canal 
it  may  Ije  presumed  that  hereditary  infection  is  not 
likely  to  occur. 

4299.  All  the  witnesses,  I  think,  agree  with  that 
view. — If  hereditary  infection  should  occur,  it  would, 
I  think,  be  rare. 

4300.  {Sir  William  Leishman.)  In  connection  with 
that,  supposing  there  is  a  granular  stage  of  the 
development  of  the  trypanosome,  necessarily  one 
might  have  to  modify  one's  views  ? — Yes,  one  might. 

4301.  There  is  certain  evidence,  is  there  not,  that 
there  is  such  a  granular  stage  ? — There  are  granules 
])ut  as  far  as  I  know,  the  fate  of  such  granules  has 
never  jjeen  traced. 

4302.  We  have  had  it  stated  here  that  trypanosomes 
containing  granules  can  be  broken  up  by  hypertonic 
solution  and  the  granules  set  free  and  that  the  fluid 
that  contains  no  trypanosomes  produces  infection. 
That  is  stated  on  the  work  of  Mr.  Plimmer  and 
Major  Fry.  It  wants  confirmation,  I  agree,  \mi  if 
it  was  confirmed,  it  would  change  one's  views  ? — - 
Certainly,  one  would  have  to  ascertain  the  behaviour 
of  the  gi-anules  in  the  fly.    Is  that  work  published  ? 

4303.  I  am  not  sure  whether  it  is  published  or  not, 
but  the  statement  has  been  made.  Do  you  think  it 
possible  for  the  trypanosome  to  live  during  the  pupa 
stage  of  the  fly  as  a  tryjoanosome  ? — The  only  evidence 
we  have  bearing  on  that  question,  I  think,  is  the 
hereditary  infection  that  has  been  described  with  regard 
to  critliidia  in  the  jjuparia  of  the  sheep  ked.  Assuming 
the  accuracy  of  the  account  of  the  hereditary  trans- 
mission of  crithidia  in  the  sheep  ked  the  flagellates 
pass  through  the  gut  wall  and  into  the  eggs,  lose  their 
flagella,  become  rounded  and  divide,  giving  i-ise  to 
ovoid  bodies,  which  become  flagellate  only  after  the 
first  meal  of  blood. 

{(JhairxuiH.)  We  are  much  ol^liged  to  you. 


The  witness  withdrew. 


Mr.  Sheffield  Neave,  M.R.C.S 

4304.  {CliairvuAii.)  Have  you  been  in  Africa  youi'- 
self  ? — Yes,  but  not  lately.  I  was  in  Katanga  for  a 
year  and  a  half.  I  have  been  in  Africa  before  and 
since,  but  I  have  not  been  there  on  the  sleeping  sick- 
ness question  for  some  live  years. 

430.5.  Five  years  ago  were  you  in  Uganda? — No.  in 
Katanga,  and  I  came  through  North  Eastern  Rhodesia 
afterwai'ds. 

4306.  Was  sleeping  sickness  rife  at  that  time  ? 
— Yes.  I  had  ti)  delimit  the  area  of  the  fly,  or  rather 
the  locality  of  the  fly,  in  Katanga  ;  that  had  never  been 
done. 

4307.  Which  fly  was  it  there  ? — Fulpalis. 

4308.  Have  you  had  any  experience  of  morsitans  ? 
— Yes.  I  was  very  interested  in  the  matter  because 
there  had  been  cai-avans  passing  and  infecting  tlie 
fly.  One  could  trace  how  the  fly  had  got  infected. 
The  caravans  that  travelled  over  the  morsitans  area  had 
never  succeeded  in  infecting  morsitans. 

4309.  Only   pujjyilis? — Yes.    in    that  particular 
locality  and  that  particnlai'  altitude. 


..  M.R.C.P.,  called  and  examined, 

4310.  What  was  the  way  in  which  you  set  to  work  ? 
What  was  your  modus  operandi  I — Do  you  mean 
generally  sjjeaking? 

4311.  In  Katanga  to  delimit  the  fly  locality, — I 
travelled  up  the  streams,  or  rather  I  went  down  the 
streams  and  travelled  up  them  until  1  could  find  no 
more  fly,  and  it  was  very  interesting  to  find  that  the 
fly  all  stopped  in  about  the  same  latitude,  and  so  on. 

4312.  Were  you  able  to  judge  how  far  the  fly ' 
shifted  from  season  to  season  ? — No,  I  was  not,  but 
that  has  Ijeen  done  since. 

4313.  Were  you  concerned  with  the  treatment  of 
the  disease  or  not  ? — Yes,  to  some  extent.    I  had  not  all  ■■ 
the  time  that  I  should  have  liked,  but  we  set  up  a  camp 
for  treatment.    What  1  did  do  Ifoimd  very  interesting, 
but  I  should  have  liked  to  do  more. 

4314.  Did  you  find  any  mode  of  treatment  successful 
at  that  time,  or  has  treatment  improved  since  ? — There 
have  been  a  great  many  other  things  tried  since,  but 
I  do  not  know  whether  they  have  been  very  much  more 
successful.    What  struck  me  aljout  treatment  v/as  that 
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intraspinal  injection  appeared  to  be  quite  possible,  and 
T  started  with  that. 

4315.  Intraspinal  injection  of  what  ? — In  my  case 
the  two  important  things  were  soamin  and  Af  ridol  blue. 
They  neither  of  them  did  any  harm  and  they  may 
have  been  of  use. 

431G.  Did  they  do  good  ? — I  do  not  know,  but  the 
important  thing  is  first  of  all  to  know  that  they  did  no 
harm.  Where  you  get  the  second  period  of  the  disease, 
the  nervous  portion  of  the  disease,  it  is  probably 
entirely  due  to  the  organism  getting  into  the  spinal 
fluid  and  the  brain,  so  that  if  you  get  a  means  of 
attack  there,  you  possibly  may  have  a  chance  of 
preventing  the  death  of  the  patient-  for  a  period. 
Both  these  drags  were  very  easy  to  manipulate  and 
certainly  did  no  harm.  Other  drugs  of  more  value 
might  well  be  tried  afterwards. 

4317.  Did  you  try  them  in  the  early  stage  as  a 
prophylactic  or  when  the  spinal  marrow  was  already 
affected  ? — Always  when  it  had  been  affected. 

4318.  With  what  results  ? — I  thought  it  delayed 
the  thing,  but  ray  difficulty  was  that  I  had  to  leave  my 
patients  in  the  hands  of  somebody  else  and  I  got  only 
the  liistoi'y  afterwards. 

4319.  The  Uganda  type  was  a  long-continued 
disease,  was  it  not,  about  two  or  three  years  ? — Cer- 
tainly two  or  three  years  was  a  common  length. 

4320.  Have  you  any  opinion  on  the  question 
whether  the  Nyasaland  type  is  a  distinct  disease  from 
the  Uganda  type? — I  suppose  that,  in  the  Nyaaalaud 
type,  the  Loangwa  Valley  type  would  be  included  ? 

4321.  The  rhodesiense  cari-ied  by  morsitans.  — 
There  are  two  different  trypanosomes  probably. 

4322.  Producing  a  different  type  of  disease  ? — 
Proliably,  but  it  is  only  an  opinion  on  the  present 
facts. 

4323.  What  s  your  opinion  about  hig  game  as  the 
reservoirs  of  either  the  gamhietise  or  the  rhodesiense 
type  ? — I  think  the  important  thing  is  to  take  the 
rhodesiense  type.  The  gamhiense  type,  I  think,  should 
be  considered  quite  sepai-ately ;  it  is  not  of  so  great 
importance  with  reference  to  the  question  of  the  game. 
I  do  not  think  it  is  proved  that  the  game  carries  the 
same  trypauosome  as  kills  man.  The  work  of  Drs. 
Kinghorn  and  Yorke  certainly,  so  far  as  it  goes, 
tends  to  show  that,  but  it  is  not  scientifically  proved, 
in  my  opinion. 

4324.  Where,  in  your  opinion,  does  the  missing 
link  occur? — The  argument  that  it  is  proved  relies 
on  the  morphology  and  upon  the  pathogenicity  of  the 
disease.  Morphology  is  hopelessly  decei:)tive  with 
regard  to  trypanosomes ;  while  the  series  of  experi- 
ments that  were  made  in  the  laboratory  as  to  patho- 
genicity in  hardly  sufficient  to  prove  the  case.  These 
experiments  tend  to  show  that  it  is  so,  but  to  my  mind 
they  tend  to  show  also  the  necessity  for  further  ex- 
periment. 

4325.  They  raise  a  pi-obal^ility,  but  nothing  more. 
Would  you  put  it  as  strongly  as  that  or  not  ? — I  do 
not  know  whether  I  ought  to  introduce  these  words. 

4326.  Use  your  own,  please. — I  think  they  tend  to 
show  what  they  wish  to  prove,  I  would  prefer  to  put 
it  that  way. 

4327.  The  line  of  argument  is  this,  is  it  not?  If 
you  have  a  man  suffering  from  rhodesiense  and  intro- 
duce the  trypanosomes  from  him  into  a  susceptible 
animal,  and  if  you  take  big  game  which  is  apparently 
healthy  but  contains  similar  trypanosomes  and  introduce 
them  into  a  suscei:)tible  animal,  the  two  susceptible 
animals  develop  the  same  kind  of  disease  or  nagana  ? 
— Tes,  within  a  little.  When  you  say  the  same  kind 
of  disease,  you  mean  the  same  symptoms  ? 

4328.  The  same  symptoms.- — Yes. 

4329.  That  raises  an  inference,  does  it  not,  that 
they  are  both  poisoned  from  a  similar  source  ? — To 
some  extent,  but  the  same  symptoms  occur  with  a 
great  many  different  diseases,  and  from  many  different 
causes.  I  am  not  referring  only  to  these  jjarticular 
symptoms,  but  symptoms  in  general  as  well. 

4330.  The  two  diseases  in  this  case  rvm  very  much 
the  same  course,  do  they  not?  It  is  not  merely  a 
question    of   symptoms,    hnt   they    run  jjractically 


a  similar  course  with  a  similar  ending  ? — So  I  under- 
stand, but  at  the  same  time  some  animals  are  infectable 
by  more  than  one  kind  of  trypanosome,  and  those 
diseases  run  practically  the  same  course. 

4331.  So  you  think  the  evidence  is  not  conclusive 
that  the  trypanosome  found  in  game  is  identical  with 
the  trypanosome  which  causes  sleeping  sickness  of  the 
Nyasaland  type  ? — I  do  not  think  it  is  proved. 

4332.  The  only  possible  way  of  testing  it  is  by 
way  of  an  experiment  like  Dr.  Taute  performed  on 
himself  ? — Exactly,  and  I  think  that  is  going  on  now 
in  nature  in  large  measure. 

4333.  Will  you  develop  that  a  little  ?— Experiments 
made  in  the  laboratory  are  never  so  satisfactory  as 
those  that  are  made  in  nature,  and  for  some  years  now 
the  Loangwa  Valley  has  had  the  conditions  existing 
that  you  have  lieen  mentioning.  The  result  of  the 
whole  thing  is,  with  regard  to  morsitans,  that  there 
are  svipposed  to  be  1  in  500  infected,  and  with  regard 
to  buck,  the  figures  are  variously  stated  as  IC  per  cent, 
and  35  per  cent.  ;  nevertheless  Dr.  May's  last  journey 
showed  fewer  cases  than  there  were  before  in  regai'd 
to  humans. 

4334.  What  is  the  inference  you  draw  from  that  ? 
— That  you  are  experimenting  there  on  the  very  set 
of  facts  that  Drs.  Kinghorn  and  Yorke  say  produce 
the  disease  in  man.  You  have  the  supposed  trj'pano- 
some  in  the  game ;  you  have  morsitans  and  you  have 
man,  and  man  is  being  bitten  by  the  morsitans,  and 
the  morsitans  is  l)iting  the  game,  and  therefore  you 
oiight  to  have  an  increase  in  the  nximber  of  sleeping 
sickness  cases. 

4335.  I  suppose  that  another  possible  explanation 
would  be  that  yon  have  used  up  your  susceptilile 
mateiial,  and  have  now  got  to  the  more  I'esisting 
material? — Yes,  I  think  tlaat  is  a  possibility.  That 
is  a  theory  certainly. 

4336.  What  do  you  think  as  to  the  likelihood  of 
the  disease  spreading  or  becoming  anything  like 
epidemic  ? — That  is  a  very  interesting  question  and 
very  difficult  to  give  an  opinion  about.  I  think  it  is 
quite  possible  that  Sir  David  Bruce's  oxDiuion  is  correct, 
and  that  this  is  hru.cei  that  we  are  dealing  with. 
Another  opinion  is  that  hrucei  may  be  considei-ably 
altered  by  climatic  sm-roundings.  Well,  if  that  is  the 
case  it  is  not  likely  to  spread  except  in  similar 
climatic  surroundings.  There  is  talk,  I  understand, 
now  in  Southern  Rhodesia,  of  an  aj^parently  similar 
trypanosome  under  similar  circumstances.  As  far 
as  I  can  make  out  from  the  reports  (with  regard  to 
Nyasaland,  I  am  not  quite  so  sure)  there  is  always  a 
river  connected  with  the  matter.  It  has  never  been 
proved  that  the  disease  has  been  conveyed  to  man  by 
morsitans,  but  apparently  it  occurs  in  much  the  same 
climate  and  it  occurs  by  a  river.  I  think  those  things 
are  practically  undoubted.  If  the  present  places 
where  it  occurs  are  limited,  in  all  pi'obability  the 
spread  will  be  limited. 

4337.  You  think  that  there  may  1)e  undiscovered 
palpalis  in  these  places  ? — No,  I  do  not  say  that  at  all. 

4338.  Then  I  am  afraid  I  do  not  quit«  undei'stand 
the  inference  we  are  to  draw.  You  say  that  morsitans 
has  never  been  proved  to  carry  sleeping  sickness  to 
man  ? — No,  it  has  never  been  proved. 

4339.  When  you  find  sleeping  sickness  in  a  morsi- 
tans area,  where  do  you  think  it  is  derived  from  ? — That 
is  the  puzzle.  I  say  there  is  quite  a  possibility 
that  it  is  not  conveyed  by  morsitans.  I  have  quite  an 
open  mind  on  the  siibject  of  morsitans.  I  do  not  for 
a  moment  say  definitely  that  it  is  not  conveyed  by 
morsitans. 

4340.  No,  but  can  you  suggest  to  us  any  alternative 
carrier  or  means  of  conveying  it  ? — It  is  very  hard. 
The  first  four  people  infected  all  complained  of  the 
teiTible  bite  of  some  insect  quite  diffei'ent  from 
morsitans  and  they  attributed  it  to  that.  I  do  not 
know  the  value  of  that  but  still  it  did  occur.  The 
number  of  white  men  that  we  have  had  infected  is  not 
really  very  large. 

4341.  Wei'e  you  down  in  the  neighbourhood  for  a 
time  ? — I  came  through  it. 

4342.  Can  you  speak  with  authority  about  the 
special  bite  ? — No,  I  am  not  an  authority  on  that, 
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I  only  take  what  was  written  on  the  sul)iect  l)y  these 
four  people. 

4343.  What  do  you  say  as  to  the  e.xpei'iinent  of 
game  clearing  r* — I  am  all  in  favour  of  it,  if  it  is 
sufficiently  local  and,  we  will  say,  is  done  hy  means  of  a 
fence  or  something  of  the  sort. 

4344.  I  am  afraid  that  you  can  hardly  give  us  any 
estimate  of  what  it  would  cost  in  any  parti(;ular 
l>lace  ? — Well,  on  the  flat,  most  of  the  i-ailways  cost 
from  4,000Z.  to  o.OOOL  a  mile.  A  fence  is  a  very 
different  thing  from  a  railway.  I  di)  not  suppose  that 
a  fence  would  cost  more  than  a  (]uarter  of  that  to 
erect. 

4345.  Taking  it  at  1,000/.  a  mile,  what  wijuld  Ije  a 
sufficient  area  ? — Roughly  speaking,  four  square  miles 
would  be  a  very  efficient  exjjeriment.  It  would  cost 
about  16,000Z.  to  put  up  the  fence  and  prolyl bly  about 
1,500Z.  a  year  to  look  after  it.  And  tlien  there  is  the 
expense,  of  course,  of  the  scientilic  poi-tion  of  the 
experiment.  It  is  the  vaguest  idea.,  but  you  ask  my 
idea. 

434(j.  When  you  were  in  Africa  working  at  your 
problem  no  question  of  such  an  experiment  had  been 
raised  ? — No. 

4347.  You  had  no  oci'.a.sion  to  consider  it  wliat 
I  may  call  responsibly  ? — No. 

4348.  Putting  aside  the  question  of  cost,  wliat  do 
you  think  we  could  learn,  if  we  could  exclude  game 
from,  say,  a  four,  or  five,  or  six-mile  square  area  ? — 
There  ^v<)uld  be  a  good  deal  to  learn,  but  I  should  be 
sorry  to  prophesy  what  you  would  learn.  When  you 
arc  exj)eriiTieutiiig  in  one  way  you  often  jcarn  tilings 
that  you  never  stai'ted  u])on  ;it  all.  and  there  is  all 
that  proljability  and  likelihood,  and  it  is  excessively 
tempting.  Taking  four  square  miles  of  nwrs)ta)i,s.  I 
suppose  there  would  be  om;  or  more  hundredweight  of 
fly  in  that  are;i.  According  to  the  present  theory  those 
hundredweights,  or  that  hundredweight  of  fly  would 
have  l>een  made  by  the  metabolism  of  blood,  and 
instead  of  the  blood  you  get  the  fly.  It  has  never 
been  proved  what  the  fly  really  feeds  on  for  certain 
— whether  it  does  feed  on  anything  in  addition  to 
blood  or  not,  and  there  would  be  a  great  opportunity 
of  learning  that  if  the  fly  remained.  If  the  fly  did 
not  remain  there  would  !> '  all  sorts  of  arguments  in 
respect  to  its  coimection  with  game. 

434t*.  Have  you  ever  in  your  experience  found  any 
area  in  which  there  was  fly  and  no  game  ? — Yes. 
When  I  say  no  game  I  have  not  been  able  to  jjrove 
it,  l.)ut  I  had  not  the  opportiinity  of  shooting  any. 

4350.  No  appreciable  amount  of  game  ? — No. 

1351.  Does  that  apj^ly  to  big  game  or  to  smallei' 
animals." — I  should  say  that  it  applied  to  tln'  big 
game.  The  -fly  area  is  of  a  patchy  nature  ;ilmost 
anywhere. 

4352.  Were  you  engaged  on  iitorsitans  work  or  only 
on  palpalis  work  in  locating  the  flies  ? — I  had  to  pass 
through  iiiorsitcms  areas,  and  I  was  jotting  down  the 
areas  occupied  by  inorsitcms  as  well,  but  that  was  not 
my  first  object. 

4353.  Did  you  do  it  for  more  than  one  year  in 
succession?  —  I  had  two  rainy  seasons  and  a  dry 
season. 

4354.  Yoii  cannot  tell  us  at  all  whi'llier  thf  lly 
is  constant  from  year  to  year  in  particular  patches  ? 
— All  the  evidence  goes  to  show  that  there  are  places 
where  it  is  not.  and  that  the  actual  boundary  of  the 
fly  area  varies  considerably. 

4355.  One  witness  said  that  before  the  rainy 
season  the  flies  congregate,  so  to  speak,  in  small 
patches,  and  then  when  the  rains  come  they  spread 
over  the  country  ? — Really  ! 

4356.  Yes.    You  have  had  no  experience  of  that 
kind  ? — No.  I  have  not. 

4357.  (Sir  Willijnit  LeUhuKin .)  In  your  work  in  the 
Katanga  had  you  any  oiiportunity  of  observing 
pallidipes  and/((.scrt  I — I  found  some 

435s.  Can  you  tell  us  anything  about  their  habits 
from  the  result  of  yovrr  observations? — I  am  afraid  I 
could  tell  you  very  little.  They  were  very  sparse  and 
I  generall  y  caught  them  in  the  evening. 
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4359.  Do  fusca  bite  at  night  ?— Well.  I  think  it  i.g 
quite  likely,  but  from  my  own  observations  I  could-not 
tell  you.    They  did  not  bite  me. 

4360.  And  in  the  Loaugwa  Valley  have  you  come 
across  them  ? — No. 

4361.  Have  you  any  reason  to  suppose  that  tney 
play  any  part  in  the  spread  of  sleeping  sickness  any- 
where — I  have  no  positive  evidence  to  that  effect. 

4362.  {Br.  Chalmers  Mitehell.)  Can  you  tell  me 
what  you  think  is  the  bait  for  a  fly ,  I  mean  to  say, 
\vliy  does  a  fly  go  to  a  black  man  or  an  animal,  and  so 
forth? — It  is  very  difficult  to  say;  the  first  thing.  I 
think,  is  the  movement  of  the  animal.  The  fly  takes 
advantage  of  the  animal  moving  to  settle  in  the  I'ight 
place,  and  he  has  a  way  of  moving  himself  sideways 
before  he  bites  in  a  way  that  does  not  tickle  and  does 
not  irritate  the  skin.  He  seems  to  be  able  when  once 
settled  to  move  in  a  peculiar  way,  so  that  you  know 
nothing  about  the  fly  till  he  is  actually  in  the  process  of 
l)itiug,  and  I  think  he  gets  more  easily  in  that  position 
l»y  reason  of  the  fact  that  the  animal  is  moving  along  at 
the  time.  Then  with  regard  to  palpnh'g  it  is  curious 
that  the  way  to  catch  a  fly  that  my  niggers  eventually 
adopted  was  to  sit  with  their  feet  in  water,  and  the  fly 
nearly  always  came  near  the  surface  of  the  water 
where  their  feet  wei'o,  and  they  got  more  palpal/'s  in 
that  way  tha,u  in  any  othei'.  1  do  not  know  what  it 
means  at  all. 

4363.  Was  it  a,  question  of  odour? — Well,  the  foot 
ought  to  ha  ve  been  protected  by  the  water  ui  this  itase, 
you  see.  It  might,  though,  have  made  the  water  smell  as 
well  a,s  the  foot. 

13H4.  When  you  are  coming  up  t(.)  a,n  area  where 
there  are  flies,  how  soon  do  they  come  out  on  you  ? — 
Do  you  mean  how  near  the  a,rea,  ? 

4365.  Yes. — That  is  difficult.  I  know  the  way  in 
which  they  follow  you.  I  had  an  interesting  fact 
conie  undei'  my  notice  with  regard  to  that  in  the 
Sudan  once.  I  was  looking  for  iiior>i/.taiis.  and  the 
first  morsitaits  I  found  I  found  in  the  evening  when  we 
came  on  the  edge  of  a  wood  aT>out  a  mile  away  from  a 
river.  1  caught  it  trying  to  bite  me  quite  in  the  dark, 
which  is  very  unusual.  I  bottled  him  and  waited  till 
the  morning.  Then  there  were  plenty  of  them,  and 
having  fijund  them,  and  it  being  before  breakfast,  I 
thought  there  was  lots  of  time  to  catch  them.  We 
walked  six  or  seven  miles  down  the  river.  They 
foll(_)wed  us  all  the  way  down  to  a  village  seven  or  eight 
miles  off.  They  followed  me  into  the  hut  where  I  was 
to  have  breakfast.  I  had  to  catch  a,  few,  as  that  was 
pai't  of  my  business,  but  I  put  it  off  till  after  breakfast, 
thinking  I  could  catch  them.  I  sent  a  nigger  out 
after  breakfast  to  catch  some.  He  came  back  and  said, 
•■  I  c  innot  see  any.""  I  said,  "  Nonsense  ;  go  out  again." 
He  went  out  and  came  back  with  the  same  report.  I 
went  out  myself.  There  were  none  and  I  had  to  go 
right  back  seven  or  eight  miles  to  the  same  spot  before 
I  could  catch  any  flies. 

4366.  Doj'Ou  say  that  they  had  been  buzzing  round 
y(.)U,  so  to  speak  ? — ^Yes,  they  followed  our  caravan 
all  the  way. 

4367.  They  wi>re  not  settled  (jn  the  cai-avan  or 
anywhere  ? — I  sh(juld  think  that  many  of  them  settled  at 
times,  but  as  soon  as  they  proceeded  to  bite  they  wei-e 
pr  obably  driven  off'. 

4368.  What  do  you  suppose  happened  ?  Do  you 
suppose  that  when  they  had  had  their  morning's  ride 
on  the  caravan  and  saw  you  settled  at  breakfast  they 
flew  back  again  ? — I  do  not  know  what  became  of 
them  ;  it  maybe  so.  They  disappeared ;  I  could  nr)t 
go  further  than  that. 

4369.  How  do  flies  pass  their  time  ? — Well  ■ 

4370.  Let  me  exj)lain. — I  understand  yoiu-  question 
and  it  would  be  a  most  interesting  one  to  answer  if  it 
were  possible.  1  never  had  time  on  these  occasions 
to  go  into  that  subject  or  I  should  have  done.  A 
man  who  could  sit  down  and  find  how  flies  passed 
their  time  would  be  getting  very  valuable  information 
indeed.  If  a  fly  is  supposed  to  be  composed  entirely 
of  blood,  it  must  spend  a  good  deal  of  its  time  looking 
for  it.  It  is  known  that  in  captivity  flies  require 
to  be  fed  very  fi'equently,  and  if  that  is  the  case  in 
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natare  too,  their  time  must  be  spent  as  a  rule  in 
looking  for  blood. 

4371.  What  I  really  wanted  to  get  at,  to  see  if  you 
could  help  me  with  it,  was  this :  Are  they  sitting  in 
wait  in  the  brushwood  or  anything  till  a  source  of 
blood  comes  along  or  are  they  out  questing  for  it  ? — 
I  have  seen  them  sitting  on  the  path,  on  the  hard 
earth,  and  I  think  that  they  are  all  looking  out  for 
something  moving.  I  think  that  anything  moving 
attracts  them. 

4372.  How  far  off  ?  Have  you  any  idea  ? — No,  I  am 
afraid  I  could  not  tell  you  that. 

4373.  (Mr.  Rothschild.)  In  answer  to  Dr.  Chalmers 
Mitchell's  questions  you  stated  just  now  that  you 
certainly  found  the  fly  followed  you  on  one  occasion 
at  least  seven  or  eight  miles  ? — Tes. 

4374.  And  in  answer  to  the  Chairman,  you  said 
that  you  very  much  approved  of  the  experiment  of 
enclosing  a  certain  area  and  driving  out  the  game  ? — 
Yes. 

4375.  Now  in  order  to  prevent  such  an  experiment 
from  being  vitiated,  is  it  not  most  important  first  of 
all  to  find  out  the  distance  over  a  cleared  area  of  bush 
that  the  fly  will  travel  naturally,  and  not  assisted  ? 
Supposing  that  you  cleared  200  or  2.50  yards  round 
the  fence,  and  flies  from  beyond  you  could  continually 
come  in  and  out,  that  would  as  regards  the  percentage 
of  infectivity  entirely  vitiate  your  experiment.  I 
think  that  people  who  have  been  in  fly  areas  are  agreed 
that  if  you  clear  the  ground  of  bush,  the  flies  move 
away  out  of  the  cleared  area.  Now,  supposing  the  fly 
could  only  travel  one  mile,  if  you  cleared  of  bush  a 
mile  and  a  half  round  your  fence  and  you  foimd  that 
the  fly  could  only  fly  naturally  and  unassisted  for  a 
mile,  you  would  be  safe  from  invasion  from  without  ? — 
Tes,  but  I  am  thinking  the  position  where  a  fly  will 
follow  an  animal  for  the  distance  that  I  have  stated.  If 
you  had  an  impermeable  fence — the  real  difficulty  in 
my  mind  is  how  far  you  can  make  it  impermeable  to 
the  game — but  given  an  impei'meable  fence,  if  the 
fly  lives  on  blood,  and  blood  only,  you  will  not  find 
many  inside  the  fence  if  there  is  no  blood  for  a 
sufficiently  long  time.    That  is  the  first  point  of  all. 

4376.  I  understand  that  perfectly,  but  what  I  was 
leading  up  to  was  this  :  we  have  been  told  that  the 
only  animals  which  come  into  account  as  reservoirs  are 
the  so-called  large  game  and  the  smaller  ungulates  such 
as  duikers  and  bush-buck,  and  that  the  smaller  rodents 
and  smaller  cats  and  rabbits  and  hares  do  not  come 
into  account  at  all.  I  am  suj)posing  that  although 
you  may  be  able  to  clear  out  an  area  of  five  square  miles 
of  big  game  and  small  ungulates,  you  would  always 
leave  a  large  number  of  small  rodents  and  cats  and 
various  other  animals,  which  yow  cotild  not  exterminate 
without  burning  the  bush  right  out,  which  you  do  not 
want  to  do,  and  therefore  the  fly  would  always  have  a 
supply  of  warm  mammalian  blood.  The  only  question 
which  arises  is,  whether  it  would  accommodate  itself 
to  that  form  of  blood  or  follow  the  big  game,  and  if  it 
remained,  how  long  would  the  same  proportion  of 
infectivity  remain.  In  order  to  study  those  questions, 
supposing  the  fly  remained,  you  must  have  sufficient 
cleared  space  rou.nd  your  experimental  area  to  prevent 
flies  coming  in  from  outside  — I  think  it  would  be  a 
great  advantage  if  you  did  clear  your  ground  certainly, 
but  other  game  coming  up  to  your  fence  might  very 
well  bring  the  fly  with  it  if  it  did  come  up  to  the  fence 
over  a  cleared  area,  which  is  doubtful. 

4377.  I  fully  appreciate  that,  but  the  chances  are 
that  if  you  cleared  the  game  out  of  an  area,  and  made 
a  fence  and  cleared  the  bush  away,  the  game  would 
not  advance  over  the  cleared  area  but  would  be 
suspicious  ? — Although  I  have  no  experiments  to  go 
upon,  I  very  much  doubt  the  likehhood  of  morsitans 
flying  a  great  distance  on  its  own  account  without 
being  induced  to  do  so  by  following  game.  I  very 
much  doubt  their  migrating  without  reason.  They  do 
migrate  to  some  extent,  I  believe,  but  it  would  not  be 
veiy  rapid. 

4378.  You  think  that,  unless  they  saw  moving  prey, 
they  would  not  undertake  long  flights,  and  you  have 
no  experience  of  their  undertaking  long  flights  in 


search  of  prey  ? — No,  not  on  their  own  account  without 
seeing  it. 

4379.  {Mr.  Austen.)  Have  you  ever  found  pupa;  of 
Glossina  morsitans  ? — No,  not  that  I  have  proved  to  be 
morsitans. 

4380.  You  do  not  know  of  your  own  knowledge 
where  the  fly  breeds  ? — No. 

4381.  Can  you  offer  any  suggestions  as  to  the  most 
hopeful  means  of  attacking  Glossina  morsitans  ? — 
Well,  the  only  way  that  I  know  of  for  certain  by  which 
■morsitans  has  been  driven  out  is  by  civilisation.  The 
other  way  that  has  been  spoken  of  is  the  rinderpest 
that  swept  over  the  country.  With  regard  to  those 
two  last  things,  I  very  much  doubt  the  connection. 

4382.  I  do  not  quite  follow  you. — I  mean  I  very 
much  doubt  the  connection  between  morsitans  having 
disappeai-ed  and  rinderi^est  having  arrived.  The  only 
way  in  which  we  know  of  vwrsitans  disappearing  is  by 
civilisation,  and  there  is  a  coincidence  with  regard  to 
rinderpest  and  morsitans  that  morsitans  disappeared 
about  the  same  time  in  some  places. 

4383.  When  you  say  that  Glossina  morsitans  has 
disappeared  owing  to  civilisation,  what  do  you  regard 
its  disappearance  as  being  precisely  due  to  in  that 
case  ? — I  think  it  is  an  enigma.  Really  I  do  not  know. 
I  think  it  is  very  difficult  to  say.  Of  course  the  first 
thing  you  think  of  is  food  and  shelter,  and  whether 
there  were  j)lenty  of  animals  for  them  to  have  gone 
on  feeding  on,  esj^ecially  considering  the  very  vigorous 
way  in  which  they  breed  and  increase. 

4384.  Many  people  consider  that  the  admitted 
disappearance  of  Glossina  morsitans  subsequently  to 
the  advance,  or  concurrently  with  the  advance  of 
civilisation  is  necessarily  due  to  the  disappearance  of 
big  game.  I  take  it  that  you  do  not  exactly  agree 
with  that  ? — No.  I  mean  I  do  not  consider  that  the 
thing  is  prov3d. 

4385.  Do  you  consider  it  possible  or  likely  from 
your  experience,  that  Glossina  morsitans  could  be 
effectively  attacked  by  the  introduction  of  insect 
enemies  from  elsewhere,  if  we  could  find  such  enemies  ? 
— It  is  an  excellent  theory,  but  I  very  much  doubt  it. 
I  think  that  the  surroundings  of  morsitans  at  the  present 
time  are  such  probably  that  no  such  insect  could 
survive  or  no  such  parasite  could  sun'ive.  I  suppose 
it  is  a  parasite  of  some  kind  that  you  mean. 

4386.  Either  a  parasite  or  a  predaceous  insect. — If 
such  a  predaceoas  insect  exists,  I  should  think  we 
should  have  found  such  an  animal  actually  at  work 
now.  The  odds  are  that  if  you  imported  one  from 
elsewhere  the  sun-oundings  would  not  lie  sufficiently 
favourable.  Those  are  only  guesses — those  are  only 
opinions — ideas. 

4387.  Insects  have  been  imported  before  now  from 
one  country  into  another  country  in  order  to  deal  with 
an  insect  which  was  a  pest  in  the  second  country,  have 
they  not  ? — Yes.  All  these  things  are  worth  trying. 
An  experiment  would  be  most  interesting. 

4388.  You  stated  to  the  Chairman  that  Glossina 
morsitans  had  never  been  proved  to  convey  sleeping 
sickness  to  man.  Has  Glossina  palpalis  ever  been  proved 
to  convey  sleeping  sickness  to  man  ? — Yes,  I  think  so, 
practically. 

4389.  Not  by  direct  experiment,  of  course  ? — No, 
not  by  direct  experiment. 

4390.  How  then — by  a  series  of  coincidences  ? — 
Yes,  and  by  the  fact  that  people  who  have  been  in  a 
palpalis  district  and  have  been  known  to  have  been 
bitten  with  palpalis  have  had  sleeping  sickness,  and 
those  that  have  not  been  bitten  have  not  had  the 
disease.    I  am  talking  of  gam.hiense  now. 

4391.  I  gather  that  you  consider  that  the  evidence 
with  regard  to  morsitans  and  the  hiiman  trypanosome 
in  Nyasaland  and  Rhodesia  is  not  so  complete  as  to 
ena))le  vis  to  say  positively  that  Glossina  morsitans 
actually  conveys  the  disease  ? — Exactly. 

4392.  {Br.  Balfour.)  You  told  us  how  flies  will 
follow  caravans  for  long  distances,  and  other 
witnesses  have  told  us  how  they  may  be  artificially 
transported  by  trains,  by  native  boats,  and  possibly 
even  by  steamers.  One  witness,  indeed,  told  us  that  a 
l^lace  which  had  been  free  of  fly  became  reinfested. 
Now,  these  things  being  so,  and  it  being  possible  that 
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countries  now  free  of  fly  might  become  infested  with 
fly  again,  would  you  agree  to  the  proposition  that  if 
this  game  experiment  were  carried  out  it  would  he 
ipiite  a  legitimate  thing  to  ask  such  countries  to 
contribute  towards  the  expense  ? — -I  am  very  much  of 
that  opinion.  When  I  was  coming  home  I  foresaw  a 
good  deal  of  these  questions,  and  I  tried  to  get  people 
to  see  it,  especially  in  the  southern  part  of  Africa 
generally,  and  I  saw  various  oSicials  at  the  Colonial 
Ofiice,  and  all  the  rest  of  it,  but  I  quite  failed  to  get 
any  enthusiasm. 

■1393.  In  other  words,  it  is  not  a  problem  only  affecting 
sleeping  sickness  areas  or  areas  with  tsetse -flies  in 
tliem.  l)ut  any  country  which  might  harbour  tsetse- 
flies  if  introduced  there  ? — Most  certainly,  and  even 
beyond  that  the  whole  thing  is  so  absolutely  knit 
together  in  Africa.  If  you  are  going  to  kill  off  your 
black  men,  you  will  kill  off  labour,  and  no  part  of 
Africa-  does  not  require  laljour. 

4394.  The  whole  of  Africa  is  interested  ?— The 
whole  of  Africa  is  interested. 

4395.  And  might  well  Vie  called  upon  to  support 
the  experiment  ? — Cei'tainly,  T  think  so. 

439().  When  y(ju  were  in  the  Sudan  you  initiated 
some  interesting  experiments  as  regards  serum  treat- 
ment of  trypanosomiasis,  which,  unfortunately,  did  not 
get  very  far,  l)ut  that  was  not  your  fault? — Yes. 

4397.  Have  you  done  anything  more  in  that 
respect.'' — No.  I  have  often  tliought  of  it  and  wished 
to  do  so. 

4398.  What  are  your  views  on  the  pt)int  ?  Do  you 
still  think  it  of  some  value  P — The  question  of  treatment, 
prophylactic  or  otherwise,  is,  I  think,  besides  the 
question  of  medical  treatment  of  the  spinal  canal,  an 
impoi'tant  one.  The  other  point  is  the  serum  treat- 
ment. We  know  that  one  method  of  differentiating 
trypanosomes  one  from  another  is  by  means  of  serum 
that  has  acquired  a  certain  amount  of  immmiity. 
You  may  give  that  serum  an  artificial  immunity  l;>y 
infecting  the  animal  with  a  particular  trypanosome. 
l)ut  at  the  same  time  you  may  also  have  an  animal 
that  is  immune  to  a  particular  trypanosome.  For 
instance,  take  humans.  Humans  are  immune  to 
nagana,  and  it  is  well  kmjwn  that  the  treatment  of 
trypanosomiasis  with  human  serum  has  a  definite 
effect  upon  it.  Now  we  know  that  the  big  game 
does  not  suffer  from  yamhi'ense,  and  therefore  the 
treatment  of  a  monkey,  say,  with  the  serum  of 
antelopes,  I  think,  is  a  most  interesting  experiment, 
and  might  lead  to  something  in  regard  to  the  treatment 
ot  man  afterwards. 

4399.  (CJiairmdii.)  Has  it  l>een  tried? — Y(jn  tried 
it,  I  think.  Dr.  Bultour  ? 

{Dr.  Balfour.)  I  had  some  serum  sent  to  me  l)y 
Dr.  Sheffield  Neave  from  water-bucks  and  animals 
in  a  trypanosomiasis  area,  and  I  carried  out  a  few 
experiments  on  monkeys  and  gerbils  with,  I  camiot  say 
very  definite,  but  rather  interesting,  results.  Un- 
fortunately it  was  very  difficult  to  keep  the  serum 
sterile  and  it  became  infected.  Further  experiments 
would  thus  have  l)een  vitiated  and  I  had  to  give  them 
up.  It  was  very  difficult  to  get  the  serum.  You  have 
to  carry,  apparatus,  and  if  you  shoot  an  animal  you 
have  to  rush  up  as  cjuickly  as  possible  and  draw  off'  the 
blood.  So  you  will  see  that  it  is  a  very  difficult 
thing  to  carry  out  properly.  It  had  a  distinct  effect 
on  the  trypanosomes,  I  may  say,  but  I  do  not  tliink 
any  animal  was  cured  of  trypanosomiasis  liy  such 
injections  as  I  gave. 

(Cliairinnn.)  Was  it  a  constant  ett'ect ;  had  it  the 
same  ett'ect  on  all  animals  ? 

(Dr.  Balfour.)  Yes,  as  far  as  I  remember. 

(Witn.ess.)  The  thing  is  a  little  complicn.ted.  It 
would  make  the  experiment  still  more  intei-esting  if 
one  had  only  the  opportunity  of  carrying  it  out  on 
the  spot.  It  is  complicated  1)y  anaphylaxis  and  other 
things. 

4400.  Yt)u  have  found  a  line  of  treatment? — I  have 
found  a  line  of  ti'eatment. 

4401.  That  should  be  carried  out  on  the  spot  ? — 
Yes,  (juite  so.    That  is  my  point. 

4402.  Could  it  be  done  to  some  extent  in 
Zoological  Gardens  ? — All  experiments  are  valuable. 


and  the  Zoological  Gardens  can  give  you  some  I'esults, 
but  until  you  get  results  one  would  hardly  like  to 
propliesy  what  will  happen.  No  doubt  doing  it  on 
the  spot  would  Ije  far  better. 

4403.  Game  countries  would  be  ideal  places  ? — Yes, 
game  countries  would  be  ideal  places. 

4404.  (Dr.  Bayshaioe.)  There  are  one  or  two  points 
that  arise  out  of  your  answers.  You  said  that  so  far 
as  Rhodesia  was  concerned,  all  the  cases  of  human 
ti-ypanosoraiasis  were  associated  with  the  Loangwa 
River,  the  Busi  River,  or  other  rivers  ? — Yes. 

4405.  What  is  the  height  of  Fort  Jameson  above 
Loangwa  Valley  ? — Something  considerable.  I  could 
not  tell  you  at  the  moment  as  1  do  not  cany  it  in  my 
head. 

4406.  Is  it  not  the  fact  that  two  or  three  cases  have 
been  found  on  high  ground  near  Fort  Jameson  ? — Yes, 
but  those  that  I  have  read  about  are  so  few,  and  being 
so  few  I  have  always  thought  there  was  an  excellent 
chance  of  their  being  imported  and  not  having  been 
infected  on  the  spot. 

4407.  What  is  the  height  of  Serenje  ? — I  could  not 
tell  you  in  feet. 

4408.  That  is  on  highish  ground,  is  it  not? — On 
higher  ground,  certainly. 

4409.  There  have  been  at  least  two  cases  wliich 
have  been  stated  to  be  infected  near  Serenje,  and  in 
one  instance  it  was  s^id  that  that  was  the  only  possible 
place. — Is  that  so  ? 

4410.  Yes,  so  I  do  not  think  myself  that  it  holds 
good  that  all  these  infections  have  been  contracted  in 
the  river  valleys.  Now  you  advised  an  experiment  of 
game  e.xterniination  in  a-n  ai-ea  of  four  square  miles? — 
Yes,  I  suggested  it. 

4411.  You  suggested  that  tliat  area  would  be  large 
enough? — I  hoijed  it  would.  I  was  thinking  of  the 
money  to  a-  large  extent.    One  would  like  to  increase  it. 

4412.  If  you  suppose  that  that  piece  of  blotting 
jjaper  represents  a  fly  area,  is  it  not  the  case  that 
you  may  find  fly  at  one  time  in  this  portion  of  the 
area  and  at  another  time  somewhere  else,  say,  there, 
and  another  time  tliere.  that  they  move  aljout  in  the 
area  ? — Yes  ;  discoveries  of  fly  are  of  that  nature.  As 
to  the  moving  about,  I  leave  that  to  bs  discovered  and 
pr<:)ved. 

4413.  If  you  made  your  enclosure  of  four  square 
miles  at  this  corner,  it  would  be  rather  unfoi'tunate  if, 
as  soon  as  you  had  spent  1,000?.  a  mile  on  your  fence, 
all  the  fly  disappeared  into  another  part,  would  it  not  ? 
— The  great  thing  about  the  enclosed  area  is  to  have 
no  game  in  it,  to  liave  none  oi  the  things  that  are 
supposed  to  attract  the  fly.  Having  found  out  what  is 
going  to  happen,  then  you  will  know  more  about  the 
fly.  Given  the  game,  the  fly  are  supposed  to  move 
about.  Now,  if  there  was  no  game  would  they  move; 
n  bout  like  that  ?  That  alone  would  l)e  a  fact  of  value 
to  prove. 

441 4.  I  think  there  is  a  good  deal  of  evidence  that 
their  movements  are  not  always  related  to  the  move- 
ments of  the  game. — Quite  so.  E.xperiment  would 
prove  that,  at  any  rate. 

441.5.  Supposing  you  put  up  your  fence,  and  before 
you  destroyed  the  animals  all  the  flies  disappeared. 
you  would  not  be  able  to  prove  much  ? — If  there  was 
no  fly  when  you  had  put  up  your  fence  you  would  pi-ove 
nothing. 

441t!.  Yes. — It  would  be  necessary  to  find  a  place 
with  plenty  of  game.  Suppose  that  when  you  brought 
the  fencing  materials  into  the  four  square  miles,  the 
game  remained  but  the  fly  disappeared?  Is  that  yoir 
question  ? 

4417.  It  would  spoil  the  experiment  would  it  not? 
— Yes,  but  it  would  l)e  a  very  curious  thing  to  happen. 
D(j  you  not  think  so  ? 

4418.  No,  I  do  not  think  so  at  all. — Really. 

4419.  What  in  your  opinion  is  the  presence  of 
/rtorsi<«MS  determined  l)y  ? — I  have  no  opinion  on  that  at 
all.  It  is  one  of  the  most  puzzling  things  there  are. 
It  is  attracted  by  game  in  motion,  and  it  occurs  in 
certain  sorts  of  localities  which  are  often  rather  hard 
to  define. 
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442U.  But  is  its  presence  determined  by  the  presence 
of  game  or  the  presence  of  a  particular  kind  of  vegeta- 
tion ? — Vegetation  is  a  point,  I  think,  and  game  is 
another  point.  I  do  not  know  whether  it  would  be 
determined  by  either  by  itself. 

4421.  You  have  not  yourself  made  any  observations  of 
the  migrations  or  the  movements  of  tsetse-flies,  seasonal 
or  othei"wise  ? — No ;  I  have  only  observed  the  fact 
that  they  are  very  much  more  active  and  that  there  are 
many  more  of  them  at  one  time  than  at  another.  I 
have  never  been  able  to  find  out  if  it  is  seasonal. 

4422.  Have  you  known  these  flies  bite  at  night  ? — I 
have  been  bitten  at  night. 

4423.  By  morsitans  — Yes,  by  morsitans. 

4424.  You  caught  the  fly  and  determined  what  it 
was  ? — Yes.  The  first  fly  I  found  in  the  Sudan  was 
one  biting  me  at  night. 

4425.  What  time  was  that  ? — The  sun  had  gone 
down.  We  had  had  a  long  trek  and  were  just 
camping. 

4426.  {The  Earl  of  Demrt.)  I  would  like  to  ask  you 
quite  a  general  qiiestion.  I  did  not  hear  what  you  said 
to  the  Chairman,  but  he  has  been  repeating  some  of  it 
to  me.  I  understand  you  have  vei-y  little  doubt  that 
nagana  in  cattle  may  be  conveyed  to  cattle  from  the 
reservoir  of  wild  game  by  the  fly? — I  have  always 
held  that  opinion. 

4427.  Do  yovi  hold  the  same  opinion  about  trypano- 
somiasis in  man  being  conveyed  from  the  same  reservoir  ? 
■ — I  do  not  think  there  is  any  proof  to  that  effect. 

4428.  I  was  going  to  follow  that  up,  if  you  had 
thought  that  possible  if  not  proved,  1)y  asking  how  you 
accoiuit  for  the  fact  that  whereas  you  cannot  keep 
cattle  at  all  in  a  fly  country,  man  i-elatively  suffers 


very  little. — That  is  what  I  was  arguing  as  showing 
that  the  thesis  laid  down  has  not  been  proved.  The 
thesis  laid  down  is  that  the  game  contains  this 
trypanosome  that  is  fatal  to  man,  and  that  it  is 
conveyed  to  man  by  morsitans.  I  say  that  that  is 
going  on  in  the  Loangwa  Yalley  evei-y  day  and  yet 
man  has  not  been  infected  in  larger  numbers,  but 
prolia.bly  in  less.  That  was  the  result  of  May's 
last  e.Kpedition. 

4429.  If  the  wild  game  does  harbour  the  try- 
panosome which  we  call  rhodesiense,  which  is  a  human 
trypanosome,  then  man  must  either  be  resistant  or 
have  acquired  some  form  of  toleration  ? — Quite  so. 
We  are  now  talking  of  the  black  man,  of  course. 

4430.  Yes.  That  is  another  theory  ? — Yes,  that  is 
another  theory  that  is  quite  possible. 

4431.  Are  you  yourself  hoxjeful  about  the  results 
of  entomological  research  ?  I  am  asking  you  quite 
generally. — You  mean  in  reference  to  what  ? 

4432.  The  bionomics  of  the  fly.  —  That  we  shall 
discover  the  bionomics  ? 

4433.  Are  you  hopeful  about  the  results  of  research 
in  that  direction  ? — -That  we  shall  learn  how  to  stop 
the  disease  or  cui'e  the  disease  ? 

4434.  How  to  destroy  or  eliminate  the  fly.  —  I  am 
not  at  all  hopeful.  The  only  way  in  which  we  have 
ever  heard  of  it  being  got  I'id  of  hithei'to  is  by 
civilisation,  and  there  is  the  possibility  that  rinderpest 
had  something  to  do  with  it. 

4435.  Local  clearing  removes  it  from  the  place 
cleared  ? — Yes,  I  believe  it  does,  and  it  has  to  have 
certain  kinds  of  vegetation  and  climate  and  so  on. 

{Chairman.)  Thank  you  very  miich. 


The  witness  withdrew. 


FIFTEENTH  DAY. 


Tuesday,  9th  December  1913. 


At  the  Privy  Council  Office,  Whitehall,  S.W. 


Present  : 

Sir  MACKENZIE  CHALMERS,  K.C.B.,  C.S.I.  {Chairman).  ' 


Mr.  E.  E.  Austen. 

Dr.  A.  G.  Bagshawe. 

Sir  John  Rose  Bradfoed,  K.C.M.C 

Mr.  E.  North  Buxton. 

Dr.  W.  A.  Chapple.  M.P. 


Sir  Edmund  G.  Loder,  Bart. 

Dr.  C.  J.  Martin,  F.R.S. 

Dr.  P.  Chalmers  Mitchell,  F.R.S. 

The  Hon.  L.  Walter  Rothschild,  F.R.S. 

Sir  Stewart  Stockman. 

Mr.  A.  C.  C.  Parkinson  {Secretary). 


Captain  C.  M.  Drew,  R.A 

4436.  {Chairman.)  I  think  your  service  is  the  Royal 
Army  Medical  Corps  ?—  Yes. 

4'437.  And  you  have  been  on  duty  for  some  time  in 
Africa  ? — Yes. 

4438.  How  long  ? — I  was  five  years  in  the  Egyptian 
Army,  and  I  have  been  with  the  Sudan  Sleeping 
Sickness  Conimi.'^sion  for  three  years. 

4439.  That  is  to  say,  for  three  years  out  of  that 
time  you  have  been  (m  sleeping-sickness  duty  f — 
Yes. 

4440.  What  has  been  the  nature  of  your  duties 
fgenei'ally  ? — Administrative  and  clinical. 

4441.  That  is  to  say.  you  have  treated  oases  ? — 
Yes. 

4442.  In  what  parts  of  Africa?— I  was  first  in  th» 
Western  Bahr-el-Ghazal ;  I  did  about  seven  months 
there,  and  then  I  was  in  the  Lado  Enclave,  and  then 
I  went  back  to  the  Western  Bahr-el-Ghazal  after- 
wards. 


.M.C.,  called  and  examined.  , 

4443.  Have  you  seen  the  two  forms  of  sleeping 
sickness,  the  sleeping  sickness  produced  by  the  bites 
of  morsitans  and  the  sleeping  sickness  produced  hy  the 
falpalis  ? — No,  I  have  only  seen  the  sleeping  sickness 
of  palpalis. 

4444.  The  tiypanosome  has  been  the  gamhiense  in 
that  case  ? — Yes. 

4445.  You  have  not  come  across  the  rhodesiense 
personally  ? — No,  I  have  not. 

444G.  From  what  you  have  heard  and  read  have 
you  come  to  any  (conclusion  as  to  whether  tliere  are 
two  distinct  forms  of  sleeping  sickness  ? — No,  I  cannot 
give  any  opinion  on  that ;  I  have  only  seen  the 
gamhiense  trypanosomiasis. 

4447.  You  are  acquainted  with  certain  morsitans 
areas,  I  imagine  ? — Yes,  both  in  the  Lado  Enclave  and 
the  Western  Bahr-el-Ghazal;  that  is  the  Southern 
Anglo-Egyptian  Sudan  really. 


MINUTES  OF  EVIDENCE. 


161 


9  Deceviber  19]:].]  Captain  C.  M.  Drew,  b.a.m.c.  [Coiditi  n.ed. 


4448.  In  the  areas  where  you  observed  morsitans 
there  has  been  no  sleeping  sickness  ? — In  the  areas 
where  I  have  found  \jot\\  palpalia  and  morsitans  in  the 
Lado  Enclave  I  have  found  sleeping  sickness.  In  the 
Western  Bahr-ei-Ghazal  where  there  are  palpalis  and 
■morsitans,  I  have  found  no  cases  which  I  think  have 
been  infected  in  the  Western  Bahr-el-Ghazal. 

4449.  They  have  come  in  from  areas  where  the 
palpalis  has  l)een  found? — Yes,  from  the  French 
Congo. 

4450.  And  the  disease  is  of  the  tyijical  Uganda, 
type  ? — Yes. 

44.51.  Have  you  examined  the  cases  with  refei-ence 
to  the  particular  tryj^anosome  found  in  the  sleeiDing 
sickness  cases  ? — No,  I  have  not ;  I  simply  made  a 
clinical  diagnosis  of  the  cases  by  glan<l  puncture. 

4452.  What  do  you  obtain  from  that  ? — I  simply 
find  the  trypanosomes  and  make  the  diagnosis. 

4453.  Does  that  show  exactly  what  trypanosome  it 
is  or  not? — No,  it  does  not  ;  it  simply  shows  that  it  is 
trypanosomiasis. 

4454.  As  regards  particularly  morsitans,  did  you 
find  morsitans  in  any  place  where  there  is  no  big 
game  ? — I  have  found  morsitans  in  two  places  in  Africa, 
in  the  Lado  Enclave  and  in  the  Western  Bahr-el- 
Ghazal.  To  take  the  Lado  Enclave  first,  the  Belgians 
when  they  were  in  occupation  of  the  Lado  Enclave 
indiscriminately  shot  out  the  game ;  they  sent  the 
soldiers  out  and  shot  out  the  game.  The  result  is 
that  in  the  districts  where  the  game  has  been  shot 
out  you  find  very  few  morsitans.  In  the  districts 
whei'e  there  is  game  you  find  tnorsita ns.  Palpjalis 
seems  to  me  to  be  irrespective  of  the  jn-esence  of 
game. 

4455.  In  those  districts  where  the  game  has  been 
shot  out  is  palpalis  as  numerous  as  ever  ? — Just  as 
numerous  as  ever. 

4456.  Have  you  any  opinion  upon  this  point — one 
or  two  witnesses  have  suggested  it  to  us — that  marsi- 
tans  particularly  follows  buffaloes  ? — Yes.  I  think  so. 
Take  the  Western  Bahr-el-Ghazal.  I  was  there  in 
1910  and  I  asked  a  native  chief  why  there  were  no 
tsetse  morsitans  fly  and  he  said,  "  Long  ago  the 
'■  buffalo  were  here,  and  the  game,  and  now  all  the 
• '  nati  ves  here  carry  fii-earms  and  all  the  buffalo  have  been 
"  shot  out  and  frightened  away  and  there  are  U(j  tsetse- 
"  fly  now."  I  saw  the  same  man  again  three  years 
afterwards,  and  he  told  me  exactly  the  same  story. 

4457.  Do  you  think  in  those  areas  the  smaller  game 
has  been  shot  out  as  well  as  the  bigger  ? — No,  you  will 
find  smaller  game  like  oribi  and  the  dik-dik. 

4458.  Has  any  examination  been  made  of  them  to 
know  whether  they  contain  trypanosomes  ? — I  do  not 
think  so. 

4459.  As  regards  palpalis  do  you  find  that  they  are 
pretty  generally  spread  ? — Wherever  there  are  suitable 
conditions.  I  have  always  found  it  wherever  I  have 
been  in  the  Southern  Sudan. 

44G0.  Suitable  ccniditions  being  what — with  regard 
to  streams  of  water  and  so  on  ? — You  want  a  stream 
with  sloping  1)anks  and  shade. 

4461.  Did  your  observations  lead  you  to  tell  at  all 
how  far  away  from  a  stream  palpalis  will  thrive  ? — 
Once  I  was  camped  about  a  qiiarter  of  a  mile  from  a 
ri\'er  and  they  came  right  up  to  where  I  was.  following 
water-carriers,  and  they  have  come,  perhaps,  half  a 
mile  as  well ;  they  have  followed  me  half  a  mile. 

4462.  In  anything  like  numbers  ? — Just  one  or 
two.  I  was  looking  for  them  or  I  would  not  have 
found  them. 

4463.  In  your  experience  do  they  wander  that  kind 
of  distance  unless  somebody  comes  from  a  po/jja?/,--* 
ai'ea  and,  so  to  speak,  brings  them  with  him  ? — I  do 
not  think  so.  I  think  they  simply  follow  something 
they  want  to  feed  on.  They  would  not  leave  the  river 
bank  unless  there  was  some  prey  for  them. 

4464.  Do  you  know  anything  about  the  breeding 
places  or  where  they  deposit  their  pupae  ? — I  was  with 
an  entomologist  and  he  found  them  in  the  dry  sand 
about  30  yards  from  the  baidc  on  a  river  called  the  Yei 
in  the  Lado  Enclave.  That  is  the  only  time  1  have 
seen  pupa;  found. 

4465.  Were  they  numerous  r — He  found  three. 


4466.  In  your  administrative  e.xperience  what  do 
you  say  is  the  effect  of  clearing  round  villages  ? — On 
the  river  Yei  in  1911  we  did  a  large  clearing  of  about, 
i-oughly.  three  miles  long  on  the  banks  of  the  river  Yei, 
which  was  the  centre  of  the  sleeping  sickness  district 
in  the  Lailo  Enclave.  This  place  was  swarming  with 
tsetse-flies  before  the  clearing  w.iS  begun.  After  the 
clearing  was  carried  out — we  cleaied  aliout  50  yards 
from  the  bank,  and  three  miles  along  on  each  bank  of 
the  river — we  seldom  saw  a  tsetse-fly  ;  they  practically 
disappeared.  In  the  house  I  only  saw  them  perhaps 
if  there  had  been  people  crossing  the  river. 

4467.  (Mr.  Buxton.)  You  are  speaking  only  of 
palpalis  ? — Yes.  Perhaps  if  a  native  came  fi-om 
the  bush  where  the  place  had  not  heen  cleared,  you 
would  find  a  tsetse-fly  following  him,  but  the  clearing- 
got  rid  of  the  flies  in  that  particular  part.  I  put  on  the 
liacks  of  the  labourers,  when  they  were  clearing  the 
]^lace,  blue  cloths  smeared  with  some  gummy  substaiK^e 
to  And  out  if  it  was  the  case  that  really  the  flies  had 
disa.ppeared.  There  were,  jjerhaps,  lOO  labourei-s  ana 
in  one  evening  I  could  only  find  one  tsetse-fly  on  the 
backs  of  these  labourers. 

4468.  (Chairman.)  Do  you  think  that  the  sticky 
stuff  puts  the  fly  ofi:  at  all  ? — 1  think  the  smell  attracts 
the  fly. 

4469.  What  substance,  as  far  as  you  kni:)w,  was  it 
that  attracted  the  fly  ? — It  was  a  proprietary  prejjaration 
that  I  got  sent  to  me  called  "  stickphast."  I  do  not 
know  what  it  was  made  of. 

4470.  Still  it  has  a  scent  or  smell? — Yes. 

4471.  Do  you  think  that  pe(jple  who  necessarily 
have  to  go  through  fly  belts  covild  pi-otect  themselves 
in  that  way  at  all  by  wearing,  say,  some  cloths  on  their 
backs,  those  cloths  Ijeing  smeared  with  some  material 
(.)f  that  sort  ? — I  do  not  think  you  could  protect  yourself 
from  the  bites  of  tsetse-flies ;  I  do  not  think  it  possible 
if  you  are  in  a  fly  area. 

4472.  Have  you  been  l)itten  yourself  ? — Yes. 

4473.  I  hope  with  no  ill  result. — I  had  a  party  of 
nine  men  with  me  when  I  was  in  the  Lado  Enclave  and 
we  were  going  through  all  these  distiicts  and  I  have 
since  heard  that  three  vi  those  men  have  got  sleejDiug 
sickness. 

4474.  Is  that  entirely  of  the  gainhiense  type  ? — 
Yes. 

4475.  You  attribute  all  those  cases  to  p((//*rt//s  and 
not  morsitans  ? — Palpalis,  yes. 

4476.  In  any  morsitans  ai'ea  have  you  seen  any 
clearing  done  ? — For  palpalis  ? 

4477.  No,  for  morsitans'^ — I  have  not. 

4478.  Hitherto  in  your  opinion  it  has  not  lieen 
necessary  ? — Not  for  morsitans. 

4479.  Palpalis  I  think  you  told  us,  seemed  to  be 
equally  numerous  whether  there  was  game  oi-  not  ? — 
Yes. 

4  ISO.  Is  it  known  at  all  on  what  pjalpalis  depends;, 
for  its  livelihood  ? — I  think  they  feed  on  monkeys  and 
small  buck  if  there  is  not  any  big  game,  because  there 
are  always  a  certain  number  of  small  buck  about  and 
monkeys. 

4481.  Have  you  ever  seen  them  feeding  (ui  reptiles 
of  any  sort  ? — No,  I  have  not. 

4482.  Your  administrative  duties  consisted  in  what 
— in  the  supervising  of  tli,e  clearing  ? — In  going  round 
visiting  the  villages,  collecting  the  infected  and  segre- 
gating them,  and  doing  clearing. 

4483.  Was  there  much  difficulty  iu  segi-egating  thorn 
or  were  they  amenable  ? — At  first  we  had  a  good  deal 
of  difficulty  because  the  people  went  into  the  Imsh  when 
we  went  to  the  villages,  but  when  they  got  accustomed 
to  us  going  roitnd  we  had  no  trouble  at  all.  1  know  of 
one  case  the  last  time  I  was  out  in  the  Western  Bahr-el- 
Ghazal  where  a  man  had  a  little  girl  slave  infected 
with  sleeping  sickness  and  when  he  heard  I  was  coming 
along  he  took  her  out  and  left  her  in  the  bush  to  die. 

4484.  Was  the  body  ever  fomid  ? — No,  she  was 
abandoned  in  the  liush.  She  was  a  young  gii-1  under 
12  years  of  age. 

4485.  And  she  was  never  foimd  ? — She  was  never 
fottnd. 

4486.  As  your  work  is  better  understood  you  find 
less  difficulty  ? — When  you  get  to  know  the  language 
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and  customs — one  lias  to  go  round  at  certain  times  in 
the  year  to  get  the  people  in  the  villages — you  find 
that  ultimately  you  will  see  every  man,  woman,  and 
child  if  they  get  to  know  you  properly. 

4487.  What  did  you  do  ?  Did  you  have  a  segregation 
camp  ? — Tes,  in  the  Lado  Enclave  we  had  a  segregation 
camp  at  Tei  and  we  brought  all  the  patients  from  that 
small  area  infected  with  sleeping  sickness  and  kept  and 
treated  them  there. 

4488.  I  suppose  if  those  camps  are  perfectly  free 
from  fly  their  relations  can  visit  them  without 
restriction  ? — This  camp  was  quite  free  from  fly ;  we 
never  found  a  fly  in  the  camp  and  we  put  no  restrictions 
on  the  movements  of  the  relations  coming  and  seeing 
them. 

4489.  The  object  of  the  segregation  camp  is  to 
keep  the  patient  away  from  fly  ? — Yes. 

4490.  How  many  cases  of  sleeping  sickness  have  you 
found  ? — I  have  seen  about  16,000  people  and  I  have 
got  250  cases  of  sleeping  sickness,  roughly. 

4491.  In  a  comparatively  small  area  .i^  —  I  saw 
9,700  people  in  the  Lado  Enclave  and  I  got  the 
'2.50  cases  there.  In  the  Westei'n  Bahr-el-Ghazal,  the 
last  time,  1  saw  6,702  people  and  I  got  10  cases  of 
sleeping  sickness. 

4-192.  As  regards  those  cases  did  they  all  run  a 
somewhat  lengthened  course,  or  did  you  have  any  what 
I  might  call  malignant  cases  and  early  death  ? — One 
woman  came  in  and  she  had  a  little  boy  who  was 
infected  with  sleeping  sickness ;  I  examined  this  woman 
one  day  and  I  was  pretty  certain  that  she  had  sleeping 
sickness,  but  I  could  find  no  trypanosomes  ;  I  examined 
her  again  another  day  and  then  another  day,  and  I 
meant  to  have  examined  her  the  next  day  but  in  the 
night  she  died  of  an  epileptoid  attack.  We  get  cases 
like  that  which  end  in  an  epileptoid  attack.  On  the 
other  hand,  we  get  cases  which  seem  to  run  a  very 
chronic  course.  I  had  one  case  in  the  Western  Bahr- 
el-Ghazal  where  the  man  must  have  had  sleeping 
sickness  for  12  years  if  his  story  was  tiiie. 

4493.  Were  there  no  symptoms  ? — No  symptoms  at 
all,  simply  glandular  enlargement  and  the  presence  of 
trypauosome. 

4494.  Would  that  man  be  a  carrier  and  a  soTirce  of 
danger  to  others  ? — I  think  he  would  be. 

4495.  With  regard  to  those  cases  which  have 
continued,  so  far  as  they  have  come  under  your  notice, 
are  they  treated  cases  or  untreated  cases  ? — Untreated 
cases. 

4496.  What  do  you  find  has  been  the  effect  of 
treatment  ? — The  only  effect  I  have  seen  on  cases  is 
this,  that  it  gets  rid  of  the  trypanosome  for  a  certain 
time,  but  if  you  treat  cases  with  atoxyl  I  must  say  I 
cannot  see  it  has  any  effect  as  far  as  curing  is  con- 
cerned. 

4497.  It  postpones  the  severer  part  of  the  illness  ? 
— Yes.  Then  after  treatment  sometimes  these  patients 
get  epileptoid  attacks  and  die.  I  ti'ied  a  man  with 
arseno-phenyl-glycin  and  trypanosan.  He  was  to  get 
three  doses,  but  after  he  got  his  third  dose  he  died  the 
next  day. 

4498.  Did  you  attribute  that  to  the  sleeping  sickness 
or  to  the  effect  of  the  drug  ? — He  had  an  epileptoid 
attack  ;  it  may  have  been  the  elimination  of  the  toxin 
from  the  effect  of  the  drug. 

4499.  For  instance,  if  you  gave  this  drug  to  a 
healthy  person  it  would  not  produce  epileptoid  attacks, 
would  it  ? — No. 

4500.  Therefore,  it  is  the  drug  plus  the  disease 
which  produces  this  condition  ? — Apparently. 

4501.  It  may  be  by  killing  the  trypanosomes  and 
intoxicating  the  blood  ;  is  that  your  theory  ? — I  think 
that  is  so. 

4502.  Have  you  tried  any  other  arsenical  remedy  P 
— I  tried  salvarsan. 

4503.  That  is  arsenical  ? — Yes.  I  have  also  tried 
antimony,  but  my  experience  of  antimony  was  not  so 
good  because  I  gave  it  in  rather  a  concentrated 
suspension ;  I  gave  one  grain  in  10  c.c.  of  water 
and  I  did  not  find  that  was  the  slightest  good.  I  saw 
it  given  to  several  cases  by  one  of  the  officers  with 
me  and  they  seemed  to  do  well ;  the  trypanosomes 
disappeared 


4504.  Do  you  know  anything  about  Captain  Rau- 
ken's  work  ? — I  was  with  him  ;  he  came  up  with  me. 

4505.  How  long  have  you  been  home  ? — I  have 
been  away  from  that  place  for  two  years  now. 

4506.  Have  you  followed  Captain  Raiiken's  work  ? 
— I  have  read  about  it. 

4507.  Could  you  tell  us  the  general  result? — ^I 
cannot  tell  you  anything  recently  about  it ;  I  can  only 
tell  you  about  his  first  attempts  at  it. 

4508.  We  were  told  by  a  witness  the  other  day  that 
what  he  found  most  useful  was  an  intravenous  injection 
of  metallic  antimony  ? — That  is  what  he  was  giving 
when  I  was  there. 

4509.  And  he  was  giving  it  intravenously  ? — Yes. 
I  started  giving  it,  one  grain  in  10  c.c.  of  water,  but 
ajjparently  there  was  not  eiiough  fluid,  and  he  gave  it 
in,  perhaps,  a  pint  of  water  or  half  a  pint  of  water  and 
injected  very  slowly.  Taking  the  blood  of  the  patient 
three  hours  afterwards  you  could  see  the  trypanosomes 
disappearing. 

4510.  From  what  you  have  read  and  observed,  is 
that  a  permanent  death  of  the  trypanosomes,  or,  as  in 
the  case  of  the  atoxyl,  will  they  reappear? — I  think, 
myself,  they  will  reappear  in  time. 

4511.  But  it  may  produce  a  longer  period  of 
fi'eedom  from  trypanosome  ? — That  is  so. 

4512.  You  have  not  heard  of  any  cases  which 
you  could  call  cures  by  this  treatment? — No,  I  have 
not. 

4513.  Have  you  any  suggestions  as  to  what  further 
experiments  and  treatment  should  be  tried  ? — No.  I 
have  not  done  any  research  work  on  treatment  at  all. 

4514.  I  mean  have  you  any  suggestions  as  to  the 
lines  on  which  research  work  might  proceed  ? — No,  I 
have  not. 

4515.  {Sir  John  Bradford.)  You  have  seen  between 
200  and  300  case.s  of  sleeping  sickness,  I  gather  ?— 
Yes. 

4516.  Could  you  tell  us  roughly  the  number  of 
acute  cases — cases  which  run  an  acute  course  ? —  Out 
of  250  I  had  40  deaths,  I  think ;  they  ran  an  acute 
course,  just  came  in,  and  died  in  about  a  fortnight  to 
three  months. 

4517.  Does  that  api^ly  to  untreated  cases  ? — Both. 

4518.  How  many  untreated  cases  have  you  seen 
run  an  acute  course  ? — I  mean  the  cases  which  just 
come  into  the  camp  and  perhaps  die  in  a  week  ;  they 
get  one  injection  of  atoxyl  and  then  die.  I  do  not 
mean  continuous  treatment. 

4519.  Had  you  reason  to  think  those  people  had 
not  been  infected  long  ? — I  really  could  not  say  about 
that. 

4520.  From  your  clinical  experience  did  they  come 
in  in  an  early  stage  of  the  disease  ? — They  came  in  in 
what  we  caU  the  secondary  stage. 

4521.  They  were  not  in  the  early  febrile  stage  ? — ■ 
No,  not  that  stage. 

4522.  I  want  to  limit  the  question  to  untreated 
cases,  if  possible ;  as  regards  untreated  cases  running 
an  acute  course,  did  you  see  any  cases  of  keratitis  ? — 
No,  I  never  saw  that. 

4523.  You  have  never  seen  keratitis  at  aU  ? — I  have 
never  seen  that  amongst  my  patients  in  the  sleeping 
sickness  camps. 

4524.  Did  you  have  any  cases  with  oedema  ?-- 
Yes,  cedema  of  the  eyelids  was  very  common. 

4525.  Were  those  early  cases  or  late  cases  ? — I 
think  otherwise  they  were  quite  fit ;  they  were  patients 
just  going  about  doing  the  ordinary  work  of  a  native, 
and  I  simply  noted  them  by  the  condition  of  their 
eyes. 

4526.  Did  you  see  any  cases  of  oedema  of  the 
limbs  ? — Not  in  tlie  stage  in  which  they  were  going 
about. 

4527.  Only  as  a  late  symptom  ? — That  is  so. 

4528.  As  regards  the  cases  which  ran  a  chronic 
course,  did  they  give  the  typical  clinical  picture  asso- 
ciated with  sleeping  sickness  ? — In  the  cases  which  run 
a  chronic  course  some  of  those  cases  go  about  for  a 
year,  and  these  cases  pi-esented  no  clinical  symptoms 
at  all.  The  only  way  they  would  be  found  out  would 
be  by  palpation.    Otherwise  they  have  no  symptoms. 
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4529.  To  recur  to  the  acute  cases  for  the  moment, 
did  you  see  any  cases  where  there  were  epileptiform 
attacks  in  your  patients  ? — I  have  mentioned  one 
woman  who  came  in  apparently  quite  well;  she  was 
carrying  a  small  boy,  and  he  had  sleeping  sickness,  and 
I  thought  the  mother  had  it  too.  I  did  a  gland  punc- 
ture on  three  successive  days,  and  I  was  going  to 
examine  her  on  the  fourth  day,  but  she  died  in  the 
middle  of  the  night  with  an  epileptoid  attack. 

4530.  (Dr.  Bagshawe.)  There  is  one  point  in  your 
statement  I  would  like  to  ask  a  question  about.  You 
say  "  On  a  march  of  131  miles  in  one  of  these  districts 
"  I  found  only  one  tsetse-fly  and  saw  only  one  herd  of 
"  hartebeeste."  What  season  of  the  year  was  that, 
do  you  remember  ? — That  was  in  May. 

4531.  Was  it  in  the  dry  season  or  the  wet  season  p 
— The  rains  had  been  on  for  about  two  months. 

4532.  It  was  at  the  season  of  the  year  in  which,  as 
a  rule,  you  And  tsetse-fly  ? — Yes. 

4533.  With  regard  to  your  250  patients  could  you 
tell  us  what  was  the  usual  age  ?  Did  they  vary  ? — They 
varied.  I  had  one  patient  who  must  ha,ve  been  SO,  and 
another  a  few  months  old. 

4534.  What  was  the  avera-ge  age  ? — The  average 
age  would  be  Ijetween  20  and  30.  Taking  my  last  10 
cases  which  I  got  in  the  Western  Bahr-el-Ghazal  they 
were  all  men  between  20  and  30  years  of  age.  and  none 
of  the  women  were  infected. 

4535.  What  proportion  of  children  did  you  have  P 
— I  got  no  children  in  the  Western  Bahr-el-Ghazal. 
In  the  Lado  Enclave  I  found  out  of  250 — perhaps 
15  children. 

4536.  That  is  rather  a  small  proportion  ? — Yery 
small. 

4537.  How  do  you  account  for  that  ? — I  caiiuot 
account  for  it. 

4538.  In  what  way  do  yon  think,  as  a  rule,  the 
people  there  get  infected  ?  Do  they  go  to  the  rivei-  to 
fish  ? — They  go  down  and  fish  at  certain  times  of  the 
year  and  live  on  the  river  banks  where  the  tsetse-fly  is 
very  common,  and  I  think  that  is  how  the  disease  is 
spread. 

4539.  The  children  go  as  well  ?— Yes. 

4540.  But  they  do  not  seem  to  get  infected  ? — We 
never  found  many  of  them  infected. 

4541.  You  cannot  suggest  any  i-eason  for  that  — 
No,  I  cannot. 

4542.  Did  I  understand  you  to  say  you  did  not  get 
any  women  ? — In  the  Western  Bahr-el-Ghazal  we  got 
no  women  at  all.  except  when  I  examined  26  people 
who  came  from  the  French  Congo  and  I  got  one  woman 
amongst  them  and  one  little  girl. 

4543.  Can  you  suggest  any  reason  for  that  ? — I 
think  the  reason  why  there  were  no  women  infected  in 
the  Western  Bahr-el-Ghazal  is  because  the  disease  is 
not  endemic  in  the  country  yet ;  I  do  not  think  the  flies 
are  infected  there. 

4544.  Do  the  women  in  that  part  of  the  country 
•  ■arry  most  of  the  water? — Yes.  - 

4445.  So  that  you  would  expect  them  to  be  infected  ? 
— If  the  disease  was  endemic  I  think  you  would  find 
women  infected  as  well. 

4546.  But  in  the  part  of  the  country  where  the 
disease  is  endemic,  do  you  get  many  women  patients 
— Just  about  equal  numbers. 

4547.  Did  you  make  any  examination  of  game? — ■ 
No,  I  did  not. 

4548.  {Mr.  Buxton.)  I  \inderstood  you  had  made  a 
good  man}'  clearances  near  the  villages  ? — Yes. 

4549.  Were  those  clearances  very  costly  ?  In  the 
first  i)lace  what  was  the  nature  of  the  bush  there  ? — 
It  consists  of  big  trees  and  thick  undergrowth  on  the 
river  banks. 

4550.  Gum  trees  or  thorns? — Ebony  trees — not 
thorns — and  a  tree  like  a  lemon  tree  ;  I  believe  it  is  a, 
species  of  lemon  tree  growing  on  the  banks  of  the 
river.  Then  you  have  great  big  trees,  something  like 
oak  trees  at  home.  The  cost,  of  course,  depends 
entirely  on  what  is  the  rate  of  payment  of  native 
labour. 

4551.  You  told  us  you  clo;u-ed.  for  instance,  a 
length  of  two  miles  and  approximately  fifty  yards 


wide  or  something  of  that  sort ;  am  I  right  ? — Fifty 
yards  on  each  side  of  the  river  bank. 

4552.  Could  you  give  us  what  that  particular  area 
cost  to  clear  approximately? — The  monthly  cost  to 
keep  it  up  was  the  expense  of  100  men  working  at  a. 
penny  a  day,  that  is  8s.  M.  a  day. 

4553.  After  it  was  lirst  cleared,  you  mean,  in  order 
to  maintain  it? — Yes.  I  should  think  the  clearing 
altogether  would  cost  about  200L  to  300?. 

4554.  According  to  my  ai-ithmetic  that  area  would 
be  about  40  acres.  It  was  50  yards  wide  and  I  under- 
stood you  to  say  two  miles  long. — Three  miles. 

4555.  I  do  not  want  to  pledge  you,  but  I  wanted 
to  get  some  idea  of  the  cost. — The  original  cost  would 
be  between  20QI.  and  300?. 

4556.  (Sir  Edmund  Loder.)  Just  going  on  with  the 
clearing,  you  cleared  50  yards  ;  I  suppose  that  was  the 
heaviest  jungle  actually  on  the  bank  ? — Yes. 

4557.  And  you  did  not  do  more  because  behind 
that  it  was  not  so  thick  ? — Yes,  you  come  to  grass 
behind. 

4558.  That  happened  really  to  be  the  width  of  the 
bank  ? — Yes. 

4559.  You  said  that  in  some  districts  there  was 
both  morsitans  aad  palpalis,  but  you  put  down  all  the 
sleeping  sickness  to  palpalis  ? — Yes. 

4560.  How  do  you  know  that  morsitans  do  not 
help? — In  the  Western  Bahr-el-Ghazal  it  certainly 
cannot,  because  the  fly  is  so  common  there  that  if 
morsitans  did  produce  sleeping  sickness  everybody 
would  be  affected  with  it ;  you  i-an.not  wa  Ik  through 
the  place  without  being  continuously  bitten. 

4561.  You  acquit  morsitans  of  any  evil  effect? — So 
far  as  I  know. 

4562.  Not  to  domestic  animals  ? — It  kills  all  the 
domestic  animals ;  all  donkeys  and  mules  ultimately 
die  of  hrucei. 

4563.  I  think  you  said  something  about  the  clear- 
ing not  being  any  use  for  morsitans  ? — It  is  no  good, 
because  they  do  not  live  on  the  l^anks  of  a  river;  there 
is  nothing  to  clear  for  them. 

4564.  And  they  fly  further? — I  always  And  them 
in  the  grassy  areas  Avhich  have  become  dried  up. 

4565.  You  think  clearing  is  no  use  against  morsi- 
tans ? — I  do  not  think  it  is  a  practical  idea  at  all. 

4566.  You  talked  about  the  ages  of  the  natives. 
Do  you  find  that  they  know  their  ages  ?  Most  of  the 
natives  I  have  been  amongst  do  not  know.  Do  you 
guess  it  ? — No,  I  ask  them  questions  ;  for  instance,  if 
they  I'emember  Gordon. 

4567.  It  is  very  vague? — Yes,  and  then  I  go  ])j 
their  teeth. 

4568.  Do  you  not  think  the  men  go  more  into  the 
woods  where  the  fly  would  be  likely  to  be,  and  into 
the  jungles  than  the  women  and  children  ?  Is  not 
that  one  of  the  reasons  why  they  get  it  more  ? — The 
men  ti'avel  much  further,  and  that  is  why  in  the 
Western  Bahr-el-Ghazal  there  are  only  men  infected, 
because  they  tra\'el  to  the  French  Congo,  but  so  far 
as  the  fishing  expeditions  are  concerned  I  think  you 
have  moi'e  women  than  men. 

4569.  {Mr.  Austen.)  What  is  the  history  of  sleep- 
ing sickness  in  the  Bahr-el-Ghazal? — In  the  Western 
Bahr-el-Ghazal  the  first  case  was  found  or  susiDCcted 
in  October  1909,  and  ultimately  I  diagnosed  it  in 
January  1910.  In  the  Lado  Eiaclave  it  already 
existed.  When  we  took  over  from  the  Belgians  in 
1910  they  had  foimd  a  few  cases  of  sleeping  sickness, 
but  it  has  always  been  in  the  Lado  Enclave,  of  course ; 
it  came  there  from  the  Belgian  Congo. 

4570.  Then  the  disease  has  been  inti-oduced  from 
the  Lado  into  the  Bahr-el-Ghazal  ?— It  is  not  in  the 
Southern  Bahr-el-Ghazal ;  in  the  Western  Bahr-el- 
Ghazal  it  will  be  introduced,  if  steps  are  not  taken, 
from  the  French  Congo,  not  from  the  Belgian  Congo. 

4571.  But  it  has  been  inti'oduced  now  mto  the 
Southern  Bahr-el-Ghazal  ? — I  believe  they  got  one 
case  at  a  place  just  on  the  frontier,  but  he  had  come, 
I  believe,  from  the  Belgian  Congo,  and  had  been 
staying  there. 

4572.  Where  were  those  250  cases  you  said  you 
found  ? — In  a  small  area  in  the  Lado  Enclave,  which 
was  r(iund  the  centre  of  the  Belgian  Administration. 
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4573.  That  was  250  cases  in  16,000  people.  I  think 
you  said  ? — In  9,000  in  this  particular  part. 

4574.  That  would  be  roughly  ahout  2  •  5  per  cent.  ? — 
Tes,  it  woi'ked  out  at  between  3  and  4  per  cent. 

4575.  How  many  cases  have  actually  been  found 
in  the  Bahr-el-Ghazal  at  the  present  time  ? — In  the 
Bahr-el-Ghazal  itself  there  have  been  10  cases.  I 
foimd  10  cases  just  now.  and  there  were  two  cases 
found  in  1910,  five  in  1911,  nine  in  1912,  and  five  in 
February  1913.  but  these  had  all  been  travellers  coming 
from  the  French  Congo — French  Congo  natives  coming 
across  and  being  found  out,  as  they  have  to  undergo  a 
medical  examination  when  they  come  into  our 
teiTitory. 

4576.  I  suppose  the  number  of  cases,  or  the  data 
available,  are  not  sufficient  to  enable  jou  to  say  whether 
the  disease  is  actiially  on  the  increase  or  the  contrary 
among  the  natives  in  the  Bahr-el-Ghazal  itself? — In 
the  Western  Bahr-el-Ghazal  I  do  not  believe  it  exists 
at  all ;  it  is  not  endemic  there  yet.  In  the  Lado  En- 
clave it  is,  and  they  still  get  a  certain  number  of  cases. 
The  place  was  thoroughly  gone  over  and  all  the  cases 
were  brought  in,  but  they  still  find  one  or  two  cases 
whenever  the  inspector  goes  i-ound  the  villages. 

4577.  With  regard  to  the  areas  where  you  find 
G.  morsitans,  I  understood  you  to  say  that  you  found 
it  in  grassy  places.  Is  there  no  bush  there  at  all  ?-  - 
Of  course  there  is  bush  round  about,  but  I  think 
it  is  in  the  dried-up  valleys  that  the  morsitans 
breed,  because  when  you  come  to  these  places  you 
always  find  far  more  morsitans  there  than  you  do  in  the 
ordinary  bush. 

4578.  You  find  far  more  morsitans  in  grassy  places 
where  there  is  no  bush  ? — Yes. 

4579.  You  have  not.  I  think,  actually  found  the 
pupte  ? — No. 

4580.  Would  it  be  possil^le  to  destroy  those  grassy 
areas  by  burning  ? — That  is  quite  simple. 

4581.  So  that  if  you  are  correct  in  thinking  that 
the  flies  breed  there  one  might  have  some  chance  of 
ei-adicating  them  by  attacking  them  at  their  place  of 
origin  ? — I  think  it  was  pointed  out  by  Dr.  Pearson 
that  the  morsitans  fly  disappears  or  gets  few  in  number 
at  the  beginning  of  the  dry  season,  when  the  bush  fires 
are  going  on. 

4582.  As  to  the  alleged  association  of  morsitans 
and  buffalo,  have  you  actually  observed  any  instances 
which  would  tend  to  support  that  belief? — There  is 
a  big,  inhabited  area  in  the  Western  Bahr-el-Ghazal 
and  there  is  a  tremendous  lot  of  buffalo  there,  and 
that  is  where  the  morsitans  is  mostly  found,  or  found 
in  the  largest  numbers.  I  have  been  near  a  herd  of 
buffalo,  and  I  have  seen  more  morsitans  then  than  I 
have  seen  when  ordinarily  going  along  the  road.  In 
the  Lado  Enclave,  again,  the  morsitans  is  found  in  the 
same  area  as  the  buffalo. 

4583.  Could  you  describe  the  characteristics  of 
that  district  from  the  point  of  view  of  vegetation  ? — 
No,  I  could  not;  I  could  easily  get  it  for  you,  but  I 
could  not  give  you  the  names  of  the  trees. 

4584.  Is  it  grass  or  bush  ? — It  varies,  grass  and 
bush  and  streams  ;  to  the  ordinary  observer  there  is 
nothing  peculiar  in  it  ijompared  with  any  other  part  of 
that  country. 

4585.  At  any  rate  it  is  not  a  specially  gi'assy  area 
such  as  you  have  just  described  ? — No. 

4586.  Have  you  had  any  opportunity  of  observing 
whether  tsetse-fly  settle  by  preference  on  a  black  man 
rather  than  on  a  white  man? — Fes,  I  think  they  do, 
and  I  have  seen  it  with  a  white  mule  and  a  dark- 
coloured  mule  ;  the  white  mule  gets  bitten  far  less 
than  the  dark-coloured  mule. 

4587.  That  is  what  I  thoiight.  Then  it  is  possible 
that  the  mere  colour  of  the  buffalo  may  have  some- 
thing to  do  with  attracting  the  fly  ? — I  should 
think  so. 

4588.  Have  you  made  any  experiments  in  trapping, 
apart  from  the  use  of  sticky  cloth  ? — No. 

4589.  I  think  you  said  that  when  those  pupse  were 
found  on  the  Yei  river  an  entomologist  was  with  you  ; 
was  that  Mr.  King  ? — Yes. 


4590.  Did  he  satisfy  himself  as  to  the  species  to 
which  those  pupae  belonged  ? — Yes,  he  said  they  were 
palpalis. 

4591.  {Sir  Stewart  Stockman.)  I  think  you  said  that 
the  Belgians  had  driven  the  game  out  of  one  area, 
and  that  the  morsitans  had  followed  the  game  ? — Yes. 

4592.  Do  you  know  if  there  was  any  history  as  to 
whether  that  has  made  any  difference  in  the  incidence 
of  sleeping  sickness  after  the  game  had  gone  ? — I  think 
they  had  just  got  the  same  number  of  cases  of  sleeping 
sickness  as  they  had  before. 

4593.  Were  there  any  domestic  stock  there  ?  — • 
Very  little. 

4594.  Do  you  know  if  they  live  ? — ^The  cattle  do  not 
live  there. 

4595.  I  take  it  they  die  from  trypanosomiasis  ? — ^I 
do  not  know.  I  take  it  they  get  bitten  by  other  biting 
flies,  Clirysops  and  Tahanus. 

4596.  You  do  not  know  that  they  die  from  trypano- 
somiasis ? — No. 

4597.  {Dr.  Chalmers  Mitchell.)  I  think  you  said  that 
you  had  pretty  well  cleared  out  the  Lado  district  of 
sleeping  sickness  ?  —  We  have  examined  the  whole 
district  and  gone  round  it,  and  eliminated  the  sick  as 
far  as  we  could. 

4598.  But  you  still  found  two  or  three  cases  ? — Yes. 

4599.  What  is  your  idea  as  to  where  those  cases 
come  from  ? — There  is  a  main  road  there,  and  those 
Uganda  porters  who  originally  brought  the  disease  into 
that  part  of  the  world  always  camp  in  the  beds  of  the 
streams,  and  the  flies  that  get  infected  fi-om  the  native 
travellers  coming  along  the  road  still  keep  up  the 
infection. 

4600.  You  think  it  is  brought  in  by  human  beings  ? 
—Yes. 

4601.  Not  by  game  ? — No,  I  think  it  is  human  beings 
who  brought  it  there. 

4602.  You  mentioned  briicei ;  what  do  you  think 
hrucei  does?  You  mentioned  T.  6r  (tee* ;  what  do  yoix 
mean  by  that  ? — I  take  it  that  is  the  trypanosome  which 
infects  donkeys  and  mules  and  kills  them. 

4603.  Killing  anything  else  ?  — ■  That  is  all  I 
know  of. 

4604.  You  think  it  is  not  dangerous  to  human 
beings  ? —  I  do  not  think  it  can  be,  as  far  as  my 
exj^erience  goes  in  the  Bahr-el-Ghazal  at  any  rate. 

4605.  Why  do  you  think  it  is  not  dangerous  ? — 
Because  if  it  was  infective  there  would  be  far  more 
sleeping  sickness. 

4606.  There  is  no  doubt  but  that  the  fly  is  infected 
tryjjanosomes  ? — It  must  be. 

4607.  You  are  quite  certain  of  that  ? — -I  have  only 
read  about  it. 

4608.  You  know  it  is  killing  the  animals  ? — Yes,  I 
know  that. 

4609.  And  that  it  is  biting  human  beings  ? — Yes. 

4610.  And  it  does  not  kill  the  human  )>eiugs  ? — ■ 
That  is  so. 

4611.  One  other  question.  Have  you  had  a  chance 
of  watching  the  flies  yourself  mucli  ? — I  have  vvn  tched 
them  when  I  have  been  trying  to  trap  palpalis  nud  when 
I  have  been  examining  a  stream  for  palpalis. 

4612.  What  do  they  do  most  of  the  time  ? — You 
might  sit  for  20  minutes  in  some  places  and  then 
suddenly  one  flits  down,  and  if  you  are  with  a  black 
man  it  prefei's  the  black  man.  It  always  goes  for  the 
black  man  fii'st. 

4613.  Flits  down  from  where  ? — Comes  out  of  the 
leaves. 

4614.  You  think  it  has  been  most  of  the  time 
sitting  on  the  leaves  ? — Yes,  waiting  for  food. 

4615.  Do  you  think  they  fly  out  to  meet  food  ? — ■ 
No,  I  think  they  wait  for  it,  because  I  have  never  met 
palpalis  flying  away  from  a  river  unless  there  has  been 
somebody  just  come  from  the  river  or  they  have 
followed  me  myself. 

4616.  What  do  you  think  attracts  them  ?  Do  they 
see  you  ? — I  cannot  say ;  I  could  not  answer  that 
question. 

4617.  You  have  not  happened  to  think  of  it? — No. 

4618.  You  do  not  know  whether  it  is  smell  or 
sight  ? — No. 
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4619.  We  have  been  told  several  times  that  moving 
bodies  attract  them  ? — I  have  always  sat  down  aiid 
waited  for  them  to  come. 

4620.  And  they  come  to  you  ? — They  ultimately 
come  to  you. 

4621.  Just  as  much  as  if  you  are  moving  about  ? 
—Yes. 

4622.  That  is  pulpalis  you  are  talking  about  P — 
Yes. 

4623.  Now  as  to  morsitans.  Has  it  the  same  sort 
of  habits  ? — I  have  only  seen  morsitans  when  I  have 
been  on  the  march,  and  when  I  sit  down  I  get  just  as 
many  coming  round  me  as  1  do  when  I  am  marching. 

4624.  They  buzz  about  you  just  the  same  ? — Yes, 
if  I  am  in  an  area  where  thei'e  ai-e  morsitans,  I  have 
never  seen  any  difference  whether  I  am  marching  or 
sitting  down. 

4625.  You  think  they  are  flying  aljout  looking  for 
you,  so  to  speak,  or  do  you  think  they  are  lurking  like 
the  other  fly  ?  I  take  it  you  think  palpalis  on  the 
whole  lurks  quietly  in  the  trees  until  it  has  been 
disturbed  by  something  ? — Yes. 

4626.  And  then  it  comes  out  and  settles  ? — Yes. 

4627.  Does  morsitans  do  the  same  sort  of  thing  ? — 
1  think  it  must  do  the  same  thing,  because  you 
suddenly  come  into  an  area  where  there  are  morsitans, 
and  then  you  suddenly  find  yourself  covered  with 
them. 

4628.  You  do  not  see  them  coniiu'^  flying  to  y<3u  ? — 

No. 

4629.  (Chairman.)  Only  one  question.  Was  your 
work  solely  confined  to  sleeping  sickness  or  were  you 


in  charge  of  the  general  health  of  the  district  ? — It  was 
principally  sleeping  sickness.  I  also  did  S.M.O.  for 
military  duty  hnt  that  was  only  nominal. 

4630.  Could  you  give  us  any  of  the  current  di.seases 
in  the  area  where  you  find  sleeping  sickness  H — Amongst 
the  natives  I  saw  yaws  and  syphilis,  and  they  got 
various  types  of  fever,  of  course  indefinite  fevers. 
Those  are  the  commonest  kinds  of  disease  there. 

4631.  I  do  not  know  whether  you  could  say  at  all 
what  you  think  is  the  most  severe  cause  of  mortality  P 
— Sleeping  sickness  is  in  the  Lado  Enclave  nt  the 
present  time. 

4632.  It  is  more  fatal  than  any  other  disease  ? — 
I  think  so. 

4633.  (Mr.  Bnv.ton..}  What  are  the  other,  what 
you  might  call  deadly  diseases,  which  are  answer- 
able for  a  large  number  of  deaths  ? — In  the  Lado 
Enclave  I  never  met  any  disease  which  was  severe — I 
mean  a  disease  which  caused  a  lot  of  deaths — like 
slesijing  sickness. 

4634.  Do  you  have  bud  epidemics  of  smallpox  P — ■ 
No,  there  is  no  smallpox  or  plague  or  cholera — none 
of  that  at  all.    They  get  dysentery  at  times. 

4635.  Does  that  destroy  mnuy  lives  P — No,  it  does 
not  kill  very  many — not  like  sleeping  sickness.  We 
have  no  statistics  available  ab(jut  the  numbers  of  pe<iple 
infected  by  those  diseases  because  we  have  just  taken 
the  place  over,  and  they  are  only  beginning  to  come 
into  the  hospital. 

4636.  And  does  the  samL'  thing  apply  to  the  Bahr- 
el-Ghazal  ? — Yes,  much  tlni  same,  only  I  never  saw 
yaws  there.  1  have  seen  more  dysentery  there  than  in 
the  Lado  Enclave. 


The  witness  withdrew. 


Major  F.  15.  Pearce,  C.M.G.,  called  and  examinnd. 


4637.  (Chairman.)  What  is  your  present  appoint- 
ment ?  — My  present  appointment  is  Deputy  Governor 
of  Nyasakmd,  but  I  have  been  transferred  recently ; 
my  actual  appointment  is  Resident  at  Zanzibar,  but 
that  is  a  new  one. 

4638.  In  connection  with  sleeping  sickness,  your 
work  was  done  as  Deputy  Governor  in  Nyasalpaid  ? — 
That  is  so. 

4639.  As  Dej)uty  Governor  did  yi^iu  travel  much 
through  Nyasala.nd  P — I  always  made  one  annual  inspec- 
tion. Of  course,  I  have  lieen  16  years  there,  so  that  I 
know  the  country  pretty  well.  ■ 

■t(i  Id.  Before  that  were  you  District  Commissioner, 
or  what  P — No. 

4ii41.  You  have  been  the  whole  of  th;it  time  Deputy 
Governor? — I  Avas  originally  appointed  ys  Assistant 
Deputy  Commissioner  in  1897  under  the  Foreign  Office, 
and  then  the  titles  wei'e  altered  to  (governor  and 
Deputy  Governor,  and  I  was  promoted  to  Deputy 
Govern<jr  when  the  alteration  in  the  ci>nstitution  of 
the  Protectorate  took  place. 

4642.  What  luimber  </f  District  Commissioners 
have  you  uuder  you  P — Speaking  from  memory,  there 
are  about  35  District  Commissionei's  altogctlier.  They 
are  called  Residents  there. 

1643.  Civil  District  Oflicers  P~Yes. 

464k  You  are  in  communication  and  timch  with 
them,  of  course  P — Intimately,  yes. 

4645.  What  can  you  tell  us  about  tryiianosomiasis 
in  Nyasala.nd  P — Of  course,  I  cannot  speak  scientifically 
at  all 

1-646.  As  an  administrator  P — I  simply  speak  as  a 
very  ignorant  layman.  Reports  of  all  kinds  lia\i' 
passed  through  my  hands,  and  I  have  t  ried  (u  keep  up 
with  the  latest  developments.  That  is  niy  (inly  know- 
ledge as  regards  the  matter.  The  first  case  I  remember 
was  discovered  in  19U8.  when  a  native  was  placed  under 
observation  and  treatment,  and.  ciu-iously  enough,  he 
is  perfectly  well  to-day,  at  least  he  was  when  I  left. 

4647.  Was  it  reported  to  you  as  an  undoubted  ca.se, 
oi-  was  it  a  doubtful  case  P — I  believe  there  is  no  doulit 
at  all.  because  the  trypanosome  was  fomid. 

4i)48.  Do  you  happen  to  know  whether  the  trypano- 
some was  of  the  Nyasaland  type  or  the  ITg  uida  type  P 
— That  I  cannot  speak  definitely  ujion. 
o  r,ti:i(i 


4649.  Do  you  think  that  the  disease  had  existed 
before  then  in  Nyasaland,  and  had  not  been  identified  P 
— Of  course  that  is  only  a  matter  of  my  opinion;  I 
really  have  no  intimate  knowledge  at  all. 

4650.  Have  the  natives  any  descriptiim  of  the 
disease  ? — I  have  never  been  able  to  get  any  satis- 
factory replies  from  a  native  on  that  point.  They  are 
not  good,  of  course,  at  descriliing  matters  as  regards 
sickness  and  so  on. 

4651.  Do  you  speak  the  language  P — Yes,  there  are 
three  or  four  languages  there,  but  I  speak  the  main 
language,  Chinyanja. 

4652.  They  have  not  tlKunselves  identified  it  and 
got  a  name  for  it  P — Certainly  not.  as  far  as  I  could 
make  out. 

4653.  What  do  you  say  with  regard  to  the  present 
conditions  iu  the  infected  area  P — I  left  in  October  last. 
We  had  one  seriously  infected  area  on  the  coast  of  the 
Lake  by  Domira  Bay.  That  has  always  been  regarded 
as  an  infected  area.  There  have  been  isolated  cases 
found  elsewhere  ;  for  instance,  two  in  Blantyre  hosi^ital. 
but  proliably  they  had  come  down  from  the  infected 
area.  The  first  case  was  not  fomid  in  the  infected 
area ;  it  was  found  more  to  the  north,  at  Nkata  Bay. 
At  that  time  we  thought  it  was  an  imported  disease 
frc:im  the  Congo,  and  we  took  preca:Uti(ins  accordingly 
to  prevent  immigration  into  the  Protectorate. 

4654.  Your  medical  officers  have  now  come  to  the 
conclusion  that  it  is  a  special  type  of  disease  peculiar 
to  Nyasaland  and  Rhodesia  ? — So  I  understand. 

4655.  And  that  it  is  carried,  probably,  by  the 
///(//•s/Yin(.s-  fly.  u<_it  the  palpa1is''f — We  have  jm 
p(ilp((li^  there  as  far  as  dtu'  investigati(TTis  have  shown, 
and  the  country  has  Ijeen  pretty  well  lonked  dver  iu 
that  respect. 

4656.  In  the  many  years  you  have  been  in  Nyasa- 
land has  the  ntorsitans  increased  P  Has  it  sju-ead  in 
fresh  directions  P — I  have  never  really  been  able  to 
make  up  my  mind.  on(^  way  or  another,  with  regard  to 
that  point,  because  people  talk  rather  loosely  some- 
times about  the  spread  of  tsetse.  There  are  so  many 
factors,  I  think,  which  might  lead  one  to  suppose  that 
it  has  spread,  and  again  perhaps  that  it  has  not  spread 

4657.  Will  you  indicate  some  of  those  P — One 
thing  is.  of  course,  that  the  country  has  been  opened 
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up,  and  people  tvavel  a  great  deal  more  than  they  did 
before.  They  feed  their  cattle  now  where,  10  years 
ago,  there  was  nothing  but  wild  animals  and  bush. 
The  consequence  is  that  they  penetrate  into  remoter 
valleys  and  wilder  eoimtry  in  seai'ch  of  fodder,  and 
they  meet  with  tsetse-liy,  whicli  may,  as  far  as  I  know, 
have  always  l^eeu  there.  I  know  there  was  a  case  at 
Fort  Johnston  which  ratlier  bears  iipon  tliat  point.  I 
always  thought  it  was  rather  a  typical  case  of  what 
might  happen  ;  J  think  fly  has  spread  in  certain  parts. 
Fort  Jolinston  is  a  great  cattle  place  for  Nyasaland ; 
there  is  a  large  Grovernment  herd  there,  and  they  thrive 
exceedingly  well  there.  About  two  years  ago  the  cattle 
began  to  die.  aud  they  were  examined,  and  it  was 
foiind  they  were  dying  from  tsetse.  The  cry  immedi- 
ately arose,  of  course,  that  the  fly  was  spreading, 
whereas  investigations  proved  that  native  settlement 
had  increased  round  Fort  Johnston,  and  the  bush  and 
jungle  had  been  pushed  further  back,  and  to  feed  the 
cattle  tlie  native  herd  had  to  go  further  afield  into 
areas  where  there  was  fly.  When  the  native  cowherds 
were  forbidden  to  go  to  those  areas  the  deaths 
amongst  the  Fort  Johnston  cattle  ceased. 

4658.  That  is  interesting.  What  ai-ea  round  Fort 
Johnston  was  cleared  ?  What  is  the  protected  area  ? — I 
do  not  think  it  is  cleared.  The  formation  of  the  vegeta- 
tion is  not  forest  immediately  roimd  Fort  Johnston  ;  it 
is  what  one  would  call  grass  plains  with  scattered 
forests  more  or  less,  and  it  is  not  until  you  come  to  the 
forest  that  you  meet  the  tsetse.  It  is  more  an  open 
area. 

4Qo9.  In  this  open  area  you  do  not  find  the  tsetse? 
— That  is  so  ;  exactly  the  same  as  Chiromo. 

4660.  It  is  a  natural  clearing  ? — Yes,  but  at  the 
same  time  natives  have  settled  in  the  forest  adjacent 
and  cut  down  and  cleared  a  certain  area,  and  the 
consequence  is  that  the  country  has  been  more  or  less 
deforested,  apart  from  the  natural  vegetation. 

4661.  Do  you  know  of  any  instance  in  a  fly  area  or 
touching  a  fly  area  where  clearing  has  been  made  and 
protection  has  been  attained  ? — No,  I  cannot  say  I  do. 
Do  you  mean  on  purpose  ? 

4662.  Yes ;  for  the  purpose  of  getting  rid  of  the 
fly  p — "VVe  are  clearing  around  the  villages  in  the  in- 
fected area  now,  but  clearing  in  that  part  of  Africa  is 
such  a  gigantic  task,  because,  unfortunately,  the  things 
grow  up  again. 

4663.  I  suppose  you  cut  down  trees  and  then  burn 
them  in  the  dry  season  ? — Yes. 

4664.  And  then  you  have  to  reburn  them  next  year  ? 
— They  start  springing  up  directly  the  rain  starts. 
We  get  five  months'  rain  there. 

4665.  When  you  have  cut  down  the  trees  and  burned 
them,  will  the  fly  come  back  into  that  area  until  you 
biu-n  again  ? — I  could  not  say  that ;  I  do  not  think  we 
have  ever  made  definite  experiments  with  i-egard  to 
that  point. 

4666.  What  do  you  say  as  to  the  increase  or  de- 
crease of  game  where  there  is  disease  ?  In  areas  where 
sleeping  sickness  exists,  do  you  connect  the  sleeping 
sickness  with  the  game  ? — Of  course,  it  is  connected  in 
a  way,  I  supi^ose. 

4667.  It  is  suggested  by  some  and  denied  by  others 
that  the  wild  game  constitute  resei-voirs  from  which 
the  tsetse  get  the  trypanosome  which  is  fatal  to  man. 
— Thei-e  is  no  doubt  tliat  is  the  case,  of  course  ;  it  has 
been  proved,  as  far  as  I  can  make  out  from  reports. 

4668.  It  is  generally  accepted  in  Nyasaland  that 
game  is  a  reservoir  ? — So  I  understand  from  the  scien- 
tific reports,  but  of  course  there  are  j^arts  of  the  roads, 
for  instance,  bgtween  Zomba  and  Fort  Johnston,  from 
which  you  may  derive  a  total  misunderstanding  as  to 
the  position  of  the  tsetse-fly.  You  can  go  down  that 
road  in  July,  as  I  did  last  year ;  I  specially  looked  for 
tsetse,  as  a  matter  of  fact,  and  camped  two  nights  on 
the  road,  and  I  could  find  none  at  all.  Sir  David 
Bruce  came  out  and  went  down  in  December  and 
he  was  almost  eaten  alive.  So  that  a  man  who  went 
down  in  July  would  say  that  there  was  no  tsetse-fly, 
and  another  man  would  go  down  in  December  and  say 
that  the  place  was  swarming  with  tsetse-fly,  and  both 
woiild  be  right,  but  they  might  come  to  quite  wrong 
conclusions. 


4669.  Have  the  movements  of  tsetse-fly  been 
watched  ?  Do  you  know  whether  they  spread  from 
centres  or  originate  from  other  districts,  or  what  ? — I 
really  cannot  say  for  certain,  but  I  know  this,  that  it  is 
supposed  that  owing  to  the  more  frequent  intercourse 
between  natives,  the  fly  follows  the  natives  and  enters 
into  areas  where  perhaps  fly  had  not  been  before. 
Of  course,  10  years  ago,  the  natives  were  very  much 
restricted  ;  they  never  left  their  homes,  but  now  there 
are  roads,  and  natives  ride  bicycles,  and  other  people 
ride  motor-bicycles,  aud  so  on,  and  if  there  is  fly  it  is 
much  more  likely  to  spread. 

4670.  There  is  peace  in  the  land,  aud  that  makes  a 
difference  ? — Yes.  These  natives  like  to  walk  about 
and  travel. 

4671.  And  now  they  can  do  so  with  safety  ? — With 
absolute  safety. 

4672.  What  practical  steps  have  been  taken  by  the 
Government  with  regard  to  checking  the  sleeping  sick- 
ness ? — The  first  step  was  the  proclamation  of  the 
infected  area  and  the  prohibition  either  of  natives 
entering  it  or  leaving  it.  Then  the  restriction  as 
regards  shooting  game  was  withdrawn  from  that  area 
and  is  still  in  abeyance ;  anyone,  European  or  non- 
Europeun,  can  go  and  shoot  as  he  likes  there. 

4673.  In  the  proclaimed  area  ? — In  the  proclaimed 
area.  Then,  there  have  been  medical  officers  stationed 
in  the  sleeping  sickness  area  for  special  duty,  finding 
out  cases  and  dealing  with  them. 

4674.  Treating  them  and  segregating  them  to  some 
extent  ? — We  tried  segregation  at  first,  but  it  was  a 
failure,  simply  because  the  natives,  when  they  heard 
the  doctor  coming,  hid  their  sick  in  the  bush. 

4675.  What  is  done  now  ? — It  is  much  better  now  ; 
they  do  not  hide  their  cases.  If  a  native  likes  to  go  to 
the  segregation  camp  at  Ngani  he  can ;  his  family  is 
allow^ed  to  go  there  with  him,  he  is  given  a  house  and 
food,  and  made  as  comfortable  as  possible.  If  he  does 
not  want  treatment  he  need  not  have  it.  If  he  does 
not  want  to  go  he  is  allowed  to  stay  in  his  village. 

4676.  Is  he  allowed  to  stay  in  the  village  if  there 
ai'e  fly  about — Yes.  There  are  fly  in  all  the  villages 
where  there  is  sickness. 

4677.  How  far  is  it  the  opinion  of  your  staff  there 
that  the  cases  of  sleeping  sickness  are  carried  from 
man  to  man  or  from  animals  to  man  ? — I  am  af i-aid 
that  is  rather  a  medical  question  I  should  not  care  to 
trench  upon. 

4678.  There  is  no  general  opinion  among  your 
officers  ? — No. 

4679.  Has  the  resiilt  of  the  free  shooting  in  those 
areas  of  game  been  to  reduce  it  a  good  deal  or  not,  or 
rather,  I  should  say,  free  destruction,  because  they 
may  trap  as  well  as  shoot.  I  suppose  ? — They  may  do 
anything  they  like. 

4680.  What  is  the  residt  ? — There  are  two  free 
shooting  areas,  one  where  there  is  no  fly  but  plenty  of 
game,  and  there  is  this  infected  area  where  there  is  fly 
and  game.  In  the  first  one  I  think  only  48  animals 
were  killed  altogether. 

4681.  That  is  where  there  is  no  fly  ? — Yes.  There 
are  plenty  of  places  in  Nyasaland  where  there  is  game 
and  no  fly. 

4682.  I  did  not  know  that  in  those  cases  the  people 
were  allowed  to  shoot  ? — They  were  in  this  instance 
because  this  was  proclaimed  a  free  area  for  this 
purpose. 

4683.  To  deal  with  sleeping  sickness  ? — No,  for  the 
purpose  of  testing  whether  the  natives  by  themselves 
could  clear  the  area  of  game. 

4684.  And  they  have  cleared  out  48  animals  ? — Yes. 

4685.  Now  let  us  come  to  the  fly  area :  what  is  the 
result  there  ? — That  was  only  proclaimed  last  year  and 
I  have  seen  no  returns  of  how  many  animals  have  been 
killed  there. 

4686.  I  suppose  it  is  rather  difficult  to  get  returns ; 
a  native  will  often  kill  an  animal  and  not  make  a 
return  ? — It  is  in  the  sleeping  sickness  area,  because  it 
is  a  pretty  big  area,  and  the  native  cannot  coimt  very 
well,  and  he  forgets  whether  he  shot  an  animal  last 
month  or  did  not.  In  the  smaller  area  the  permission 
was  given  on  the  understiinding  that  he  would  give  a 
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report  of  the  game  he  killed,  and  in  consequence  we  got 
a  return. 

4687.  Do  yoii  think  there  is  uiucii  destruction  of 
game  in  what  I  might  call  the  infected  area  ? — I  should 
doubt  whether  game  would  ever  be  cleared  by  that 
means.  Of  course  it  largely  depends  on  the  tribes. 
Some  tribes  go  in  for  hunting  more  than  others,  and 
they  probably  would  clear  a  district  of  game  if  they 
were  allowed  to.  On  the  other  hand,  some  triljes  are 
not  hunters  and  they  have  not  got  gims,  or,  at  least, 
not  many  <;)f  them. 

4()S8.  What  do  you  say  as  to  the  possiI)ility  of  a 
general  destruction  of  game  in  fly  areas,  throughout 
the  fly  ai-eas  of  Nyasaland  and  other  parts  of  Africa  ? — 
In  all  tiy  areas  ? 

4689.  Yes. — I  should  think  it  is  impossible. 

4691).  You  think  it  is  quite  impossible  ? — I  should 
think  so  ;  five  mouths  of  the  year  it  is  raining,  with  the 
grass  10  feet  high. 

4691.  The  most  that  can  be  done,  you  think,  is  to 
clear  areas  immediately  around  villages  ? — Or  move 
the  people. 

4692.  And  as  regai'ds  roads,  do  you  think  it 
possible  to  keep  the  roads  cleared  in  any  way  ? — No.  1 
should  not  think  so  ;  they  would  have  to  be  cleared 
during  tlie  rainy  season,  just  when  the  native  will  not 
work.  He  has  to  get  out  into  his  own  fields,  growing 
his  own  crop  for  next  year,  and  he  will  not  turn  out 
during  the  rams. 

4693.  What  is  the  time  when  you  can  get  native 
labour  ? — In  the  dry  season,  when  it  is  not  particularly 
wanted,  unfortiuiately. 

4694.  When  he  has  nothing  better  to  do  ? — And 
then  he  has  to  find  money  for  his  tax ;  but  directly  it 
rains,  in  October,  when  he  has  to  start  hoeing,  he 
must  get  back  to  his  village  if  he  is  to  have  any  food 
nes.t  year. 

469.5.  That  cannot  be  interfered  with,  of  course  ? — 
No,  not  mider  the  present  circumstances. 

4696.  There  are  no  what  I  might  call  free  labourei-s 
— outside  labourers.'' — No,  only  prison  labour,  and  that 
wcnild  go  no  way. 

4()97.  Before  we  leave  the  q\iesti(jn  of  game  destruc- 
tion, what  do  you  say  aljout  arming  natives  as  a  (|uestion 
of  administrative  expediency  ? — Of  course,  I  should  V)e 
very  sorry  to  see  it  in  a  way. 

4698.  And  there  are  plenty  of  ways  of  killing  game 
withovit  giving  natives  arms  ? — Yes.  They  are  bad 
shots,  too ;  giving  them  arms  would  not  necessarily 
mean  that  they  would  kill  much. 

4699.  And,  on  the  other  hand,  they  might  kill 
things  which  were  not  game  ? — Yes. 

4700.  Besides,  an  armed  population  is  always  a 
danger,  is  it  not  ? — There  is  bound  to  be  a  danger,  ].»ut 
perhaps  not  so  miich  in  Nyasaland  as  elsewhere. 

4701.  However,  on  administrative  grounds  that  is  a 
remedy  that  you  could  not  recommend  ? — I  should  not 
recommend  it ;  it  might  be  done  in  areas,  l)ut  I  should 
lie  sorry  to  see  that. 

4702.  I  suppose  what  could  be  done  would  be  that 
you  would  have  a  certain  number  of  trained  hunters 
and  let  them  shoot  F — Yes.  But  of  course,  everyone 
who  shoots  in  an  infected  area  runs  the  danger  of  gett  ing 
sleeping  sickness.  I  have  always  hesitated  myself  in 
sending  down  magistrates  and  other  white  people  to 
tliese  areas  l^ecause  it  is  a  danger  they  run  hourly. 
Tliere  was  a  white  missionary  came  up  to  shoot  from 
South  Africa,  and  he  got  bitten  the  very  first  day  he 
went  out  shooting  in  this  area,  and  he  was  dead  three 
months  afterwards. 

4703.  The  type  of  disease  in  Nj'asaland  is  a  very 
severe  type,  is  it  not  ? — Yes,  very  severe. 

4704.  And  death  usually  results  in  one  or  two 
months? — ^In  a  veiy  short  time,  I  believe. 

4705.  An  experiment  has  been  proposed  in  the  way 
of  selecting  an  area  and  desti-oying  the  game  or  driving 
out  the  game  therefrom  and  keeping  the  game  out  in 
order  to  see  what  effect  that  would  have  upon  the 
movements  of  the  liy  or  on  the  infectivity  of  the  fly. 
Would  you  give  us  yoiu'  opinion  on  tliat  ? — I  suppose 
I  can  refer  to  my  papers  ? 

4706.  Certainly. — I  made  a  few  notes. 


4707.  If  necessary,  when  you  come  to  correct  your 
proof,  you  can  add  anything  which  may  be  essential. — 
I  do  not  know  whether  these  maps  will  interest  you  ; 
they  are  the  latest  maps  with  regard  to  tlie  infected 
area  in  Nyasaland,  showing  the  distriljution  of  fly  and 
the  cases  which  have  been  discovered  during  the  last 
two  years. 

4708.  Can  you  spare  them  ? — Yes.  They  give  rather 
a  good  idea  of  the  state  of  affairs  {hmuliny  in  the 
same). 

4709.  Will  you  now  give  me  your  opinion  about  the 
experiment  ? — It  is  only  my  opinion.  It  appears  to  me 
that  if  an  experiment  was  initiated  it  would  lie  shown 
whether  the  existence  of  tsetse  depended  on  the  presence 
of  game.  It  could  be  shown  whether  if  the  larger 
game  is  removed  the  tsetse  disappears.  It  could  be 
shown  whether,  if  the  larger  game  is  removed,  the 
tsetse  finds  that  the  smaller  mammals  and  Ijirds  are 
sufficient  for  its  j)erpetuation.  It  could  be  proved 
whether  tsetse  will  persist  without  any  animal  life,  and 
whether  the  introduction  of  domestic  stock  into  the 
area  will  cause  a  recurrence  of  tsetse  after  tlie  game 
has  Ijeen  removed.  Also  whether  the  reintroduction  of 
game  into  an  area  would  cause  the  recm-rence  of  tsetse. 

4710.  How  about  man  ?  In  the  experiment  you 
contemplate  would  man  be  excluded  from  the  area? — • 
As  a  matter  of  fact  proljably  man  would  lie  included, 
l)ut  he  could  always  be  removed  if  it  was  retjuired. 

4711.  Can  you  suggest  any  area  which  would  l)e 
suitalile  where  at  present  the  game  are  infected  and  the 
tiy  are  infected  ? — Nyasaland  is  about  the  worst  country 
in  the  world  for  such  an  experiment,  (jwing  to  the 
fearful  expense  of  carriage. 

4712.  That  is  just  what  1  want  to  hear  about.— 
To  everything  we  get  up  there,  all  our  indents,  we  have 
to  add  -50  per  cent,  on  to  the  cost  price. 

4713.  To  get  them  up  country  ?— To  get  them  up 
to  the  Government  headcpiarters  in  Zomba  even. 

4714.  And  then  beyond? — Beyond  you  would  have 
to  add  more.  The  carriage  is  on  men's  heads  practically 
after  Zouilia. 

4715.  Have  you  thouglit  of  any  area  which  would 
lie  fit  for  the  experiment  at  a  reasona))le  expense  ? — 
My  own  idea  was  just  north  of  Domira  Bay,  utilising 
the  shore  of  the  lake  as  one  of  the  sides  of  tlie  area,  so 
that  you  would  save  a  quarter  of  your  expense. 

4716.  Is  that  an  area  in  which  there  is  both  game 
and  fly  ? — Yes. 

4717.  Is  that  an  accessible  jilace  ? — It  is.  That  is 
one  of  the  reasons  I  thought  it  would  be  rather  suitable, 
liecause  Domira  Bay  would  lie  rather  a  good  landing- 
place  where  steamers  always  call. 

4718.  So  that  Euroiiean  oliservei-s  i;ould  lie  there  ? 
— That  is  so. 

4719.  Is  there  any  fly-free  area  where  the  observers 
could  camp  ? — Oh,  yes.  On  the  lake  shore.  There  is 
no  fly  on  the  lake  shore.  It  is  only  when  you  get 
inland. 

4720.  Yon  have  no  pidpalis  there? — No. 

4721.  Could  you  give  us  any  idea  as  to  the  probable 
expense  of  such  an  experiment  ?  It  would  depend  on 
what  size  of  area  you  wish  to  enclose  ? — Exactly. 

4722.  Do  you  suggest  any  particular  size  of  area? — ■ 
Personally  I  thought  lOO  square  miles  ;  but  I  a,in  not  a 
scientist. 

4723.  That  would  be  10  miles  each  way  ? — Yes. 

4724.  Could  you  give  us  any  estimate  of  the 
expense  of  that  ? — My  own  idea  was  that  if  it  was 
larger  it  would  be  diflicult  to  overlook,  and  if  it  was 
smaller  it  would  probably  not  give  a  fair  indication  of 
what  the  real  results  might  be.  For  30  miles  of  fence, 
that  is  to  say,  an  8-feet  steel  fence  with  barlied 
wire,  the  lower  4  feet  being  covered  with  wire  uettin.'>- 
to  prevent  the  exit  and  ingress  of  smaller  animals,  the 
figures  given  to  me  by  the  Director  of  Pulilic  Works— 
they  are  not  my  own  figures  

4725.  Is  that  Mr.  Binnie  ?— Yes.  That  would  cost 
15,000?.  erected. 

4726.  That  would  not  include  what  has  been  su>'-- 
gested  to  us  as  a  further  branch  of  the  experiment,  that 

half  a  mile  round  the  area  should  be  cleared  If 

half  a  mile  was  cleared  it  would  be  a  big  job.  lint 
my  own  idea  was  that  100  yards  should  be  sufficient. 
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4727.  Would  that  be  a  very  expensive  and  trouble- 
some job  ?  —No,  I  should  think  it  would  be  included  in 
the  15,000L  Tou  are  bound  to  start  cutting  down 
trees  the  moment  you  start  erection. 

4728.  We  had  a  suggestion  from  Sir  David  Bruce 
of  altogether  a  difEefrent  kind  of  fence,  namely,  a  rail 
fence ;  what  do  you  say  about  that  ? — I  should  think 
it  would  he  rather  unsatisfactory  in  a  place  like 
Nyasaland. 

4729.  Do  you  think  if  you  had  a  third-rate  fence, 
and  had  a  small  shooting  party  continually  harrying 
this  area,  that  would  clear  out  your  game  P — With  a 
third-rate  fence  you  would  always  have  animals  coming 
oat  and  going  in  of  their  own  accord. 

4730.  Even  if  the  area  was  thoroughly  shot  week 
by  week  ? — You  would  have  bush  fires  endangering  the 
fence  constantly.    This  is  my  idea. 

4731.  In  fact  you  do  not  think  that  with  a  cheap 
rail  fence  you  woiild  get  a  fair  experiment  ? — I  should 
not  be  content  with  the  results  myself,  I  must  own,  as 
there  would  be  so  many  openings  for  mistakes  to  be 
made ;  bush  fires  would  occiir  and  elephants  would 
come  trampling  down  the  place,  and  that  would  not  be 
found  out  for  a  week  afterwards.  My  idea  was,  that  if 
the  thing  was  to  be  done  at  all  it  should  be  done  well. 

4732.  Yoii  do  not,  I  imagine,  suggest  that 
Nyasaland  should  find  the  money  P — No. 

4733.  It  would  be  an  experiment  which  would  be 
for  the  benefit  of  all  morsitans  countries  quite  irre- 
spective of  Nyasaland  ? — It  would.  If  it  was  really 
cleared  and  freed  of  tsetse,  the  country  would  score  in 
having  an  area  free  of  tsetse.  It  could  then  Ije  leased 
for  various  purposes. 

4734.  As  regards  the  scientific  results,  they  would 
be  shared  hy  every  other  country  where  morsitans  was 
found  ? — Tes. 

4735.  (Dr.  Chappie.)  Did  I  imderstand  you  to  say 
that  15,000?.  just  covered  the  cost  of  the  fence  ? — 
Erected — yes. 

4736.  How  many  miles  of  fence  ? — Thirty. 

4737.  That  is  three  sides,  leaving  the  fourth  side 
with  the  water  ? — Yes. 

4738.  If  that  were  wire  would  it  be  elephant-proof  P 
Yoa  mentioned  elephants  just  now  coming  against  a 
rail  fence,  but  would  an  elephant  be  obstructed  by  a 
wire  fence  ? — If  they  determined  to  go  through  it,  they 
would,  but  my  idea  was  that  in  the  100  yards  cleared 
area  thei-e  would  be  every  three  or  four  miles 
native  patrol  huts,  who  would  thereby,  by  keeping  up 
fires  and  so  on  and  having  general  supervision  over  the 
fence,  prevent  elephants  approaching  the  fence.  They 
could  be  linked  up  by  telephone  if  necessai-y. 

4739.  You  would  require  that  patrol  for  the  pro- 
tection of  the  fence  ? — Yes,  and  for  re^sairing  and 
so  on,  and  seeing  that  the  fire  did  not  sweep  up  to  the 
fence. 

4740.  Supposing  the  game  came  into  that  cleared 
area,  would  the  fly  from  the  enclosed  area  not  go  over 
the  fence  for  the  sake  of  getting  its  diet  and  therefore 
vitiate  the  experiment  ? — I  do  not  suppose  one  coirld 
keep  the  fly  in  the  enclosed  area  even  with  wire  netting, 
but  it  is  100  square  miles  and  a  great  portion  of  the 
area  would  not  be  open  to  that  possible  source  of 
mistake. 

4741.  The  object  of  driving  out  the  game  in  an 
experiment  of  that  kind  is  to  take  the  game  away 
from  the  fly,  is  it  not,  so  that  the  flies  which  you  are 
going  to  examine  have  not  the  infected  game  to  feed 
upon ;  is  not  that  one  object  ? — To  take  the  game 
away  from  the  fly — that  is  the  eventual  idea. 

4742.  If  the  fly  could  go  through  or  over  that 
fence,  might  it  not  reach  the  game  in  the  vicinity 
of  the  fence  outside  ? — Yes,  on  the  edges  that  would 
certainly  be  a  risk,  I  think. 

4743.  Then  what  is  the  use  of  yom-  experiment  ? — 
One  is  not  confined  exactly  to  the  border  of  the  fence. 

4744.  If  you  assume  that  the  fly  for  100  square 
miles  is  free  to  roam  over  that  area  and  you  have  game 

coming  up  to  the  fence  on  the  outside  ? — I  do  not 

think  they  would  come  across  the  cleared  ai'ea. 

17  j-'>.  Would  not  the  game  come  along  that  cleared 
area  grazing  ? — They  might,  of  coarse,  buc  with  the 


patrol  men  constantly  on  the  alert  I  should  think  they 
would  not. 

4746.  If  they  did,  would  it  not  vitiate  the  experi- 
ment ? — Besides,  game  largely  feed  duriug  the  dark, 
very  early  da  wn,  when  the  fly  is  not  supposed  to  be 
particularly  vicious. 

4747.  If  you  have  one  soiu-ee  of  error  in  a  scientific 
experiment  of  that  kind,  may  your  experiment  not  be 
entirely  useless  ? — I  suppose  it  may  be,  but  I  do  not 
know  about  '"  useless." 

4743.  Supposing  you  drove  ofi:  your  game  like  that 
and  kept  it  outside  the  fence  and  yet  your  fly  remained 
infective  inside  the  area,  what  guarantee  would  you 
have  that  the  fly  had  not  gone  a  mile  or  two  or  five 
miles  for  its  food  beyond  the  fence.'' — One  reason 
would  be  (I  do  not  profess  to  know  much  about  the 
tsetse-fly)  that  the  fly  keep  very  much  to  their  own 
areas. 

4749.  That  is,  if  the  food  is  there  ?— I  should  not 
like  to  say.  I  think  the  tsetse  is  very  mysterious.  I 
do  not  profess  to  speak  definitely  as  to  whether  they 
ai-e  dej)endent  upon  blood  food  or  not,  but  I  know 
areas  where  there  are  always  tsetse  exactly  in  the  same 
spot. 

4750.  Presumably  their  breeding  places  are  there 
and  their  food  is  there  ? — Yes,  whatever  their  food 
may  be. 

4751.  If  you  take  the  food  away  is  it  not  likely 
that  they  will  go  some  distance  for  itP  We  had 
evidence  the  other  day,  I  think,  that  flies  would 
travel  five  miles. — That  is,  following  a  man  on  a 
bicycle,  probably. 

4752.  That  is  one  thing,  but  we  had  evidence  also 
that  they  went  from  an  island  to  the  mainland,  a 
distance  of  five  miles. — That  is  not  in  Nyasaland ; 
probably  that  is  palpalis. 

4753.  Have  you  any  evidence  to  indicate  how  far 
flies  would  go,  either  for  their  food  oi-  for  other 
reasons  P — No,  none  at  all.  except  that  I  know  they 
do  follow  cyclists. 

4754.  Would  it  not  be  essential  to  determine  how 
far  flies  would  go  before  you  would  engage  in  an 
experiment  which  would  cost  you,  for  fences  alone, 
15,000Z.  ?— Yes,  I  think  it  is  highly  desirable. 

4755.  Do  you  not  think  that  until  we  have  that 
information  it  would  be  unwise  for  us  to  advise  that 
15,000L  should  be  spent  on  a  fence — I  should  like  to 
see  something  done  about  the  matter;  that  is  all.  I 
aiji  not  a  champion,  particularly,  of  this  experiment, 
but  I  have  seen  the  spread  of  sleeping  sickness  in 
Nyasaland,  and  very  little  has  been  done  about  the 
matter.  The  experiments  which  have  taken  place,  so 
far  as  I  can  make  out,  have  not  led  to  very  practical 
results  ;  they  may  be  very  satisfactory  from  a  scientific 
pomt  of  view,  but  from  an  administrative  ^Joint  of  view 
they  are  not.  Having  the  experiment  of  an  enclosed 
ai'ea  seems  to  me,  at  any  rate,  a  step  in  the  right 
direction  to  determine  various  points.  It  may  be  (as 
I  say,  I  do  not  speak  as  a  scientist)  that  there  may  be 
veiy  strong  objections  on  pioints  such  as  you  have 
raised,  but  at  least  it  seems  a  step  in  the  right  direction 
to  determine  something  with  i-egard  to  tsetse  and 
sleeping  sickness. 

4756.  We  are  anxious  to  know,  if  we  are  to  advise 
upon  an  expeiiment,  that  some  j)ractical  i-esult  or  some 
practical  information  for  oiu'  future  guidance  would 
come  of  it.  Would  it  not,  in  your  opinion,  be  essential 
that  if  you  had  one  fence  to  fence  in  an  area  of 
100  square  miles  such  as  you  suggest,  so  as  to  get  a 
sufficiently  wide  area  l^eyond  the  travelling  capacity 
of  the  fly  or  the  travelling  habits  of  the  fly,  you  should 
then  have  another  fence  beyond  that  distance  keeping 
the  game  from  coming  in,  and  making  a  Rotten  Row 
of  this  cleared  area  P — Of  course,  that  would  preclude 
any  possibility  of  mistake,  certainly. 

4757.  Is  it  not  essential,  if  you  have  a  scientific 
experiment,  that  you  should  preclude  any  possibility 
of  mistake  P — I  think  so. 

4758.  You  talk  about  the  spread  of  sleeping  sick- 
ness ;  do  you  think  it  is  spreading  rapidly  over  any 
large  area  ? — Certainly  not  rapidly. 
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?\  4759.  It  is  spreading,  though  ? — It  is  rather  difficult 
to  say  whether  it  is  sjireading  or  whether  we  are 
finding  cases  where  they  already  existed. 

4760.  Still,  it  is  being  discovered  in  new  areas  ? 
—Yes. 

4761.  Sleeping  sickness  among  the  natives  y(:iu 
mean  ? — Yes,  in  certain  areas. 

4762.  Is  trypanosomiasis  among  the  domestic 
animals  also  spreading ;  that  is  to  say,  is  it  found  in 
new  areas  now  where  it  was  not  found  liefore  ? — I  do 
not  know  whether  any  particular  definite  investigation 
has  been  made  with  regard  to  domestic  a.nimals  in 
Nyasaland  from  that  point  of  view.  All  our  investi- 
gations have  lieen  confined  to  human  beiug.s,  and, 
of  course,  where  the  fly  is  there  are  not  many  domestic 
animals,  beca-use  they  are  only  in  areas  vv^here  the  fly 
does  not  exist. 

4763.  Is  that  because  it  is  impossiljle  to  take  them 
into  areas  where  the  fly  exists  ? — Yes. 

4764.  Do  you  know  of  any  prcjsecutions  of  natives 
for  violation  of  the  game  laws  in  Nyasaland  ? — I  cannot 
recall  any  special  ones.  Europeans  and  natives  occa- 
siijually  are  prosecuted. 

4765.  Do  you  think  that  the  administration  of  the 
game  laws  in  any  way  restricts  the  natives  or  the 
whites  from  the  killing  of  game  in  the  immediate 
vicinity  of  populous  centres  where  the  villages  are  ?  — 
Not  connected  with  the  infected  areas. 

476t!.  Any  of  the  areas  ? — Of  course,  people  are  nut 
allowed  to  shoot  without  a  licence  othei-  than  iu  infected 
areas. 

47(^7.  Does  that  restriction  lead  to  an  increase  in 
th(_'  amount  of  game  and  an  invasion  of  these  areas  hy 
the  game  ? — I  do  not  think  so.  because  as  regards 
Eiu-opeaus,  if  the  restrictions  were  withdrawn  it  would 
not  make  much  difference,  I  think,  simply  because  they 
do  not  want  to  go  and  .shoot  females  and  so  on.  As 
regards  natives,  of  course  they  might  hunt  a  little 
more  if  the  restrictions  a5  regards  game  were  withdrawn. 

4768.  Do  you  think  the  proximity  of  the  game  to 
these  places  increases  the  danger  both  to  min  and 
animals  of  trypanosomiasis  ? — I  suppose  if  the  game  is 
a  reser  voir  it  is  bound  to  more  or  less,  but  that  only 
applies,  of  course,  to  the  infected  areas. 

4769.  In  those  infected  areas  do  you  think  thi? 
driving  off  of  the  game  from  these  villages  and  froai 
settlements  would  decrease  the  danger?  Naturally 
that  will  follow  from  your  last  i"eply. — Yes.  I  suppose 
it  would.  The  fly  itself  seems  to  have  in  a  great 
measure  approached  the  villages  in  a  way  which  a  few 
years  ago  it  never  did.  For  instance.  Dr.  Hearsey,  the 
Piincipal  Medical  Officer,  when  he  came  back  from  a 
trip  through  the  infected  area,  just  before  I  left,  said 
that  as  he  was  looking  at  a  sleeping-sickness  patient 
in  a  village  he  was  actually  Iwtten  by  tsetse.  There 
cannot  be  any  game  within,  probably,  a  mile  of  a 
village  or  so  because  the  grain  fields  are  round  the 
villages. 

4770.  What  do  you  infer  from  that? — I  do  not 
know  whether  I  make  any  particular  inference  from 
that,  except  that  perhaps  they  have  changed  their 
habits  up  to  a  certain  point  and  found  it  easier  to  prey 
on  domestic  stock  and  human  beings  than  on  game,  in 
the  same  way  as  is  often  the  case  with  lions,  foi- 
instance.  There  are  areas  iu  Nyasaland  where  lii>us  do 
not  care  for  game,  and  the  villages  are  stockaded, 
and  these  lions  have  apparently  a  passion  for  human 
food,  and  they  simply  raid  these  villages. 

4771.  Do  the  lions  bring  the  flies  in.  do  you  think? 
— Oh  no,  beciiuse  they  come  at  night. 

4772.  Have  you  any  practical  suggestion  to  make 
along  the  lines  of  pi-eventive  medicine  ?  I  am  sorry  to 
say  I  did  not  hear  your  main  evidence,  Imt  apart  from 
further  research  and  experimentation,  do  you  think  we 
have  sufficient  data  to  take  any  active  steps  along  the 
lines  of  prevention  ? — No,  I  do  not  think  we  have 
svtfficient  data. 

4773.  What  min-e  do  we  want  to  know  ? — We  want 
to  know  (at  least  I  think  so)  a  great  deal  more  about 
the  habits  of  the  fly.  first  of  all.  It  is  not  even  decided 
whether  they  demand  Idood  food. 

4774.  Surely  that  is  sufficiently  established,  is  it 
not  ? — 1  a.m  not  a  scientist,  and  I  do  not  know  whether 


that  is  the  case  any  more  than  in  the  case  of  the 
mostpato ;  I  believe  it  is  said  to  be  essential  that  they 
should  have  blood  food,  but  I  do  not  suppose  it  is 
possible  for  mosquitos  all  to  satisfy  their  ci'aving  in 
that  direction. 

4775.  Have  you  had  any  experience  of  the  effect  of 
clearing  on  the  driving  oft'  of  the  fly  ? — Only  round 
villages  in  the  sleeping-sickness  area. 

4776.  Has  that  produced  any  result  ? — It  is  rather 
too  early  to  say.  Unfortunately,  even  if  you  clear 
rounii  a  village  you  do  not  prevent  the  natives  being 
bitten,  because  a  great  many  villages  have  no  fly  in 
them,  but  the  natives  will  go  into  the  forest  to  get 
wood,  and  they  travel  from  one  village  to  another 
through  forest  belts. 

4777.  Do  you  think  from  your  kuovvledge  of  the 
country  there  it  would  be  possible  to  do  an  amoiint  of 
clearing  round  villages  and  to  produce  an  economic 
result,  that  is,  that  the  land  would  be  increased  in  value 
to  the  extent  of  the  cost  which  you  laid  out  in  clearing 
it  ? — No,  I  do  not;  it  would  be  impossible,  I  think. 

4778.  (Mr.  Bothschild.)  Dr.  Oliahners  Mitchell, 
who  had  to  leave,  asked  me  to  put  the  following 
questions  for  him.  When  were  the  restrictions  on 
shooting  game  first  imposed  in  Nyasaland  ? — The 
original  game  regulations  ? 

4779.  Yes. — I  cannot  really  tell  yoii.  ))u(  there 
have  been  game  regulations  ever  since  I  have  Ijeen  in 
the  countiy,  and  that  is  since  1897. 

4780.  Have  you  heard  that  when  tliey  were  first 
imposed  they  were  popular  or  unpopular  ? — I  do  not 
think  people  really  minded,  but  I  suppose  all  restric- 
tions are  unpopular,  more  or  less. 

4781.  Was  there  a  special  outcry  for  their  repeal 
before  Sir  David  Bruce  and  Dr.  Yorke  suggested  a  new 
reason  for  repealing  them  ? — I  never  heard  of  any  such 
appeal. 

4782.  I  sh  )\dd  like  to  put  this  point  to  you.  1 
think  it  is  generally  e3!al.)lished  both  among  scientific 
men  and  the  pnl)lic  in  the  fly  areas  thit  the  wild  gani^' 
is  a  reservoir  as  regards  trypanosomiasis  in  domestic 
animals  and  stock,  but  you  said  just  now  in  answer  to 
the  Chairman  that  yoa  thought  it  had  been  scientifically 
proved  also  that  the  game  was  .a  reservoir  for  the 
sleeping  sickness  in  human  beings.  W e  know  that 
Dr.  Yorke  and  Sir  David  Bruce  have  insistel  upon 
that  p  jint,  but  there  have  been  a  great  many  doubts 
thrown  upon  it,  and  a  large  number  of  witnesses  before 
this  Committee  hive  said  there  were  doubts  a.bout  it. 
Did  you  draw  your  belief  that  it  was  proved  from  the 
evidence  of  anybody  else  but  Sir  David  Bruce  and 
Dr.  Yorke  ? — No,  I  had  specially  in  my  mind  Sir  David 
Bruce's  o1)servations  on  this  point. 

4783.  Do  you  know  the  ojjiuio)!  of  the  German 
scientific  staff'  on  this  point  ? — No. 

4784.  As  regards  the  experiment  itself  which  is 
pi-oposed,  do  you  not  think  it  is  absolutely  essential 
before  committing  oneself  to  an  oiitlay  of  a  sum 
like  15,000Z.  for  a  fence  to  know  exactly  the  distance 
that  tsetse-fly  will  travel  ?  I  do  not  mean  iu  the  pur- 
suit of  a  man  on  a  bicycle  or  of  a  casual  traveller  ))ut 
on  ordinary  occasions,  so  that  you  could  make  such  a 
clearing  round  the  fence  as  to  prohibit  outside  flies 
fi-om  coming  in.  because,  after  all,  that  is  the  principal 
point  ? — Yes,  but  I  am  not  quite  clear  wlietiier  it  would 
matter  whether  flies  came  in  or  not. 

4785.  I  think  it  would  matter  very  much,  because 
if  fly  came  in  from  the  outside  they  might  have  been 
fed  on  infected  game,  and  you  could  not  prove  any- 
thing with  regard  to  the  infecLivity  of  the  fly  if  you 
knew  that  fly  came  iu  from  the  outside  continually. — 
No,  but  if  the  game  disappeared  you  would  be  able 
to  say  whether  the  fly  were  there  after  the  game 
disippeai-ed. 

4786.  If  fly  V7as  continually  passing  in  and  out,  and 
it  remained  after  the  game,  you  could  not  find  out 
whether  the  infectivity  of  the  fly  was  greater  or  less 
after  the  game  disappeared. — Certainly,  the  infectivity 
of  the  fly  might  be  obscured,  but  as  regards  whether 
the  fly  disap2:)eared  when  the  game  had  been  destroyed, 
I  do  not  see  that  it  matters  whether  fly  go 
whether  fly  come  out. 
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4787.  If  you  only  limit  the  result  desired  from  your 
experiment  to  that  fact  I  quite  agree,  but  I  believe 
that  you  also  want  to  find  out,  supposing  the  fly  does 
not  follow  the  game,  what  the  result  of  getting  rid  of 
the  game  is,  because  if  it  was  possible  to  exterminate 
all  the  game  it  would  be  no  use,  as  regards  sleeping 
sickness,  if  the  infectivity  of  the  fly  remained  just  the 
same. 

4788.  (Dr.  Martin.)  Do  you  happen  to  know  what 
the  cost  of  clearing  per  acre  would  be  in  that  area  near 
Domira  Bay  which  you  have  mentioned  ? — I  cannot 
give  you  actual  figures  ;  I  do  not  think  it  ought  to  come 
to  more  than  about  11.  per  acre. 

4789.  Simply  chopping  down  the  trees  and  waiting 
until  the  dry  season  and  burning  would  cost  as  much 
as  1 1,  an  acre  ? — I  think  so. 

4790.  Could  you  give  me  approximately  the  cost 
per  ton  to  carry  stuff  from  Zomba  up  to  Domira  Bay  ? 
— I  am  afraid  I  could  not  give  you  details  as  regards 
the  cost  of  carriage  ;  it  depends  largely  on  the  season. 
If  you  bi'ing  it  up  from  Zomba  dui-ing  the  season  when 
the  river  is  available  it  could  be  carried  up  in  barges  at 
no  expense  practically  at  all.  If,  however,  the  liver  is 
not  deep  enough  it  would  have  to  be  earned  overland 
by  natives  and  the  cost  woiild  be  quadrupled. 

4791.  Tou  think  it  wovild  be  at  least  four  times  the 
cost,  but  it  depends  on  what  the  value  of  the  stuff  is  ? 
—Yes, 

4792.  Do  you  happen  to  know  why  game  laws  were 
introduced  into  Nyasaland? — I  can  only  guess,  of  course. 
I  presume  it  was  to  prevent  the  extermination  of  game 
generally,  and  to  regularise  the  possession  of  firearms 
by  natives. 

4793.  Should  I  be  right  in  supposing  it  was  princi- 
pally to  increase  the  amenities  of  life  there  for  the 
white  man  ? — 1  should  not  think  so.  I  do  not  say  it 
has  had  the  opposite  effect,  but  where  there  was  game 
10  years  ago  round  Zomba  there  is  no  game  now,  so 
that  it  has  not  had  the  effect  of  increasing  the  game 
round  these  centres. 

4794.  It  may  have  delayed  the  dissipation  of  game, 
may  it  not  ?  Do  you  know  any  other  reason  beyond 
what  you  have  mentioned  ? — No,  no  special  reason. 

'  '  4795.  Supposing  a  settler  takes  up  1,000  acres  in 
some  outlying  parts  of  Nyasaland,  what  restrictions 
are  legally  placed  upon  his  shooting  in  the  neighbour- 
hood, if  he  wants  to,  in  self-defence  ?— -On  his  own 
land? 

4796.  First  of  all,  he  may  shoot  on  his  own  land  ? — 
Tes,  but  he  has  to  take  out  a  gun  licence,  which 
costs  IDs. 

4797.  That  permits  him  to  shoot  on  his  own  land  ? 
—Tes. 

4798.  What  about  the  immediate  neighbourhood  ? 
— He  would  have  to  take  out  an  ordinary  game 
licence. 

4799.  Is  that  a  very  costly  matter? — 21.  is  the  cost 
of  the  game  licence. 

4800.  Does  that  permit  a  man  to  shoot  as  much  as 
he  likes  ? — Not  elephant,  of  com-se. 

4801.  Ban-ing  elejphant  ? — And  rhinoceros  and  the 
various  rarer  species.  He  would  have  to  pay  lOZ.  if  he 
wanted  to  shoot  an  elephant. 

4802.  {Mr.  Austen.)  Do  you  regard  sleeping  sick- 
ness in  Nyasaland  as  an  old  or  a  new  disease  ?• — Really 
I  should  not  like  to  say  one  way  or  the  other ;  it  is 
more  oi-  less  a  technical  question  which  I  have  not 
formed  much  opinion  about.  My  own  impression  is 
that  it  has  been  imported. 

4803.  From  your  extensive  knowledge  of  the  country 
do  you  consider  it  possible  that  the  disease  may  have 
existed  in  Nyasaland  before  the  first  recorded  case — 
that  is,  the  one  in  1908  ? — It  is  quite  possible. 

4804.  My  next  question  is  one  I  have  been  asked  to 
piit  to  you  by  a  member  of  the  Committee  who  has  had 
to  leave  (Mr.  Buxton).  Have  you  proved  to  your  satis- 
faction that  sleeping  sickness  in  Nyasaland  has  actually 
increased  since  1908  ? — Of  course  we  know  now  of  a 
great  number  of  cases ;  it  has  increased  in  that 
respect. 

4805.  Is  that  an  actual  increase,  or  is  it  merely  due 
to  the  more  efficient  search  for  cases  ? — I  should  say 
to  the  more  efiicient  search. 


4806.  So  that  there  is  no  real  evidence  that  the 
disease  now  in  1913  is  any  more  extensive  than  it  was 
five  years  ago  in  1908  ? — Absolutely  no  evidence — no 
proof  whatever. 

4807.  Can  you  tell  the  Committee  the  number  of 
cases  recorded  last  year,  1912  ? — It  is  on  the  map  I 
have  handed  in ;  there  were  46  according  to  this  map 
in  the  infected  area. 

4808.  (Chairman.)  And  how  many  deaths  out  of 
that  ?— I  am  afraid  I  have  not  got  that,  but  they  are 
practically  all  dead. 

4809.  {Mr.  Austen  .)  How  many  were  there  in  1911  ? 
— Thirty-five. 

4810.  So  that  although  there  is  an  appreciable 
difference  between  these  two  numbers,  that  need  not 
necessarily  indicate  that  there  were  actually  more  cases 
of  the  disease  in  1912  than  in  1911,  but  simply  that 
more  were  discovered  ? — Tes  ;  the  natives  do  not  hide 
their  sick  now. 

4811.  Is  it  true  that  owing  to  the  game  laws  in 
Nyasaland  game  has  increased  to  such  an  extent  as 
seriously  to  ravage  the  crops  of  natives  and  European 
settlers  ? — I  should  not  say  seriously  ;  of  course  all 
the  fields  there  are  unfenced,  and  antelope  do  come 
in  sometimes  and  ni1)ble  the  leaves  of  the  corn  and  so 
on.  But  the  chief  damage  to  gardens  is  done  by  pig 
and  porcupine  at  night. 

4812.  Is  that  by  bush-pig  ? — Bush-pig. 

4813.  Those  animals  are  very  difficvilt  to  clear  out 
of  a  district  ? — Almost  impossible.  Of  course  the 
natives  have  only  to  go  to  a  magistrate  in  order  to  get 
a  gun  and  ammunition  if  their  fields  are  being  harried 
at  all  by  antelope  and  baboons. 

4814.  They  are  not  prevented  from  doing  that  ? — 
They  are  encoui-aged  ;  there  is  a  very  large  number  of 
rifles  loaned  to  these  natives  whenever  they  want  them, 
as  a  matter  of  fact,  and  for  which  they  pay  nothing. 

4815.  And  a  Em-opean  settler  could  shoot  whenever 
he  wanted  to  on  his  own  land  ? — Absolutely ;  that  is 
always  understood.  If  he  shot  an  elephant  he  would 
not  get  the  tiisks,  they  become  Grovernnient  projDerty  ; 
in  fact  there  was  a  case  just  before  I  left. 

4816.  The  inhabitants  of  Nyasaland  at  the  present 
time,  whether  European  or  native,  have  I'eally  no 
grievance  on  the  score  of  the  game  laws  so  far  as 
their  crops  are  concerned  because  they  can  remedy  the 
matter  themselves  ? — No,  I  should  think  they  have  none, 
considering  that  they  must  expect  to  meet  with  wild 
animals  in  a  country  like  Nyasaland. 

4817.  Have  the  natives  who  have  not  guns 
facilities  for  deahng  on  their  own  accoimt  with 
animals  which  may  make  incursions  into  their  crops  ? 
They  make  trax>s,  game  pits,  and  so  on,  and  they  hunt 
tribally  and  with  dogs  and  nets. 

4818.  Do  those  traps  and  pitfalls  afford  an  efiicient 
means  of  protecting  the  crops  ? — They  do,  because  they 
fence  their  fields  and  make  a  pit  in  the  pathway,  and 
then  when  the  animal  comes  at  night  to  eat  the  leaves 
it  must  keep  to  the  road  and  it  falls  in.  It  is  very 
dangerous,  however,  and  it  had  to  be  stopped  on  the 
main  routes. 

4819.  Dangerous  to  human  beings  you  mean  ? — Tes, 
because  they  fall  in  themselves. 

4820.  Are  you  familiar  with  the  details  of  Sir 
David  Bruce's  j)roposed  experiment  on  the  Domira 
Bay  Road  ? — He  only  mentioned  it  to  me  casually  in 
conversation  that  it  was  his  idea  (at  least  I  tinder- 
stand  so)  to  fence  both  sides  of  the  road,  and  to  clear 
the  road. 

4821.  For  a  length  of  20  miles,  I  think  ?— He  did 
not  specify  to  me  any  particular  length. 

4822.  From  the  lake  to  the  foot-hills  ?  —  Tes, 
through  the  fly  belt. 

4823.  Have  you  formed  an  opinion  as  to  what  the 
cost  of  that  would  be  on  Sir  David  Bruce's  suggested 
lines  ?  He  proposed,  if  I  remember  aright,  to  construct 
a  fence  of  native  timber,  which  would  sprout  when  he 
put  the  stakes  in ;  cotJd  you  give  the  Committee  any 
idea  of  what  the  cost  would  be  likely  to  be  from  your 
experience  ? — Without  any  wire  at  all  ? 

4824.  Without  any  wire  at  all.— It  wotjld  not  cost 
very  much. 
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4825.  I  think,  if  I  remember  rightly,  the  ground  so 
inclosed  was  to  be  cleared,  and  a  belt  on  each  side  of 
the  fence  outside  the  fence  was  to  be  cleared  also. 
— How  broad  would  it  be 

4826.  Five  miles  on  ea.ch  side  of  the  road. — That 
would  be  50  or  60  miles  of  fence.  I  should  think 
that  such  a  fence  of  50  miles  (I  do  not  profess  to  speak 
accurately)  would  cost  from  2,000Z.  to  3,000^.  a-nd  not 
more. 

4827.  If  the  inclosed  area  had  to  be  cleared  and  a 
belt  on  each  side  had  to  be  cleared  too,  can  you  say 
how  much,  in  addition,  that  would  cost  ? — I  am  afraid 
I  cannot  give  you  that  detail  except  very  roughly ; 
it  would  cost  a  good  deal,  of  course.  The  clearing  is 
an  annually  recuriing  thing  ;  you  are  never  free  from 
it,  you  are  always  cutting  down. 

4828.  I  think  you  told  a  member  of  the  Committee 
previously  that  the  cost  of  clearing  was  about  1?..  an 
acre  ? — Yes. 

t829.  Would  tha,t  apply  to  this  particular  locality  ? 
— Yes  ;  probably  a  little  less ;  but  wages  have  gone  up 
the  last  year. 

4830.  Roughly,  niay  we  Viase  calculations  upon  that 
— clearing  at  1/.  an  acre  ? — Yes. 

4831.  You  are  familiar  with  that  stretch  of  road, 
I  suppose? — No,  I  have  never  traversed  it,  but  I 
know  l^oth  ends  of  it  very  well.  I  was  at  Kasu  with 
Sir  David  Bruce  the  year  before  last,  and  I  visited 
the  Domira  end  last  year,  and  went  up  it  some 
distance. 

4832.  My  memory  may  be  wrong,  but  I  have  some 
idea  that  Sir  David  Bruce  raid  it  would  not  be 
necessary  to  fence  the  further  end,  the  inland  end. 
—No. 

4833.  Is  that  owing  to  the  configuration  of  the 
coimtry? — The  lly  ceases,  I  presume. 

4834.  Could  you  keep  game  out  if  you  did  not  fence 
it  P — No,  you  could  not  do  that ;  you  would  have  to 
fence  it  as  far  as  game  is  concerned,  I  think.  There 
is  no  natural  configuration  which  would  prevent  game 
entering. 

4835.  Otherwise  your  experiment  might  be  vitiated 
in  that  way  ? — Yes. 

4836.  Although  you  have  never  actually  traversed 
that  road,  or  had  practical  experience  of  it,  can  you 
tell  us  anything  as  to  the  amount  of  game  which  is 
present  on  tha  t  stretch  of  road  and  in  its  vicinity  ? — 
I  know  very  well  at  the  start  of  it  there  is  plenty  of 
game  because  I  was  there  mj'self. 

4837.  At  the  lake  end  ?— Yes.  That  is  the  non- 
forested  poi'tion.  Then  you  get  to  the  forested 
portion  with  the  fly.  Then  you  get  to  the  inhabited 
portion,  and  then  the  inhabited  portion  becomes 
denser  until  you  get  right  to  the  western  end. 

4838.  I  asked  that  question  because  the  Committee 
was  told  by  a  previous  witness  that,  in  his  opinion,  the 
Domira  Road  would  not  be  at  all  a  good  locality  for 
this  suggested  experiment  because  of  the  fact  that 
there  was  really  very  little  game  there. — As  I  say,  I 
have  not  traversed  the  road  myself,  so  I  would  really 
only  be  speaking  at  second  hand  if  I  gave  any  opinion 
about  it,  excejjt  that-  I  know  at  the  lake  end  for  the 
first  four  miles  there  is  plenty  of  game,  because  I  ha  ve 
seen  it  myself. 

4839.  And  there  is  no  fly  there  ? — That  is  so. 

4840.  That  is  all  you  can  say  of  your  own  know- 
ledge Yes. 

4841.  Have  you  personally  studied  the  haliits  of 
G.  morsitans  ! — Oh,  no. 

4842.  But  jow  have.  I  take  it,  observed  the  fly  in 
nature  P — Yes,  I  have  observed  it. 

4843.  Have  you  ever  found  G.  morsitans  in  grass 
country  where  there  was  no  bush  at  all  ? — No,  I  must 
say  I  have  not. 

4844.  Can  you  descril>e  briefly  the  sort  of  country 
in  which  you  do  find  G.  morsitans  ! — I  have  always 
noticed  them  more  in  light-forested  country  near 
where  it  is  shady  and  where  there  is  a  good  deal  of 
undergrowth. 

4845.  Something  in  the  form  of  wooded  vegetation 
is  always  necessary,  I  take  it  ? — Yes. 

4846.  Have  you  ever  observed  areas  in  Nyasaland 
to  which  G.  morsitans  retires  in  the  dry  season,  so  that 
these  areas  form  centres  from  which  the  fly  spreads 


again  during  the  ensuing  wet  season  ? — No,  I  have 
never  made  any  such  personal  observations,  but  I  have 
seen  it  in  reports  which  one  of  our  medical  officers  has 
sent  in — Dr.  Shircore. 

4847.  You  cannot  confii-m  that  from  your  personal 
observation  ? — I  cannot. 

4848.  Could  you  suggest  any  methods  which  would 
be  likely  to  offer  a  reasonable  hope  of  eradicating 
G.  morsitans  in  Nyasaland  ? — I  do  not  know  about  a 
reasonable  hope.  There  has  been  an  experiment  made 
this  year.  It  was  suggested  that  if  the  bush  was 
burned  systematically  and  wholesale  at  a  given  time 
rather  than  piecemeal,  the  fly  would  he  eradicated 
from  that  area.  The  whole  counti-y  is  burned  when  it 
gets  dry ;  the  fires  start  about  August  and  go  on 
regularly  until  the  rains  in  November.  At  pi-esent 
any  native  or  any  man  who  wants  to  shoot  simply 
starts  these  fires  on  his  own  initiative,  and  it  v.'as 
suggested  tiiat  if  a  systematic  burning  of  tlie  Inish  was 
imdertaken  the  fly  might  be  destroyed. 

4849.  Would  that  be  practicable  throughout  the 
whole  protectorate? — It  would  be  very  diflicult  to  do, 
but  it  was  done  in  a  small  experiment  this  year  just 
before  I  left.  There  was  one  District  Resident  there 
who  was  very  anxious  to  try  it  and  he  was  allowed  to 
try  it.  I  have  heard  since,  though,  that  the  result  of 
his  experiment  (whether  it  was  the  result  o)-  not  may 
be  open  to  question)  had  l>een  that  the  whole  country 
had  Ijeen  infested  with  mice  and  rats. 

4850.  I  do  not  quite  see  the  connection ;  was  that 
as  a.  direct  result  of  the  burning  ? — No.  Instead  of 
the  burning  going  on  over  a  long  period  these  rats  and 
mice  were  not  killed  oft'  by  fire  as  they  would  be  in 
normal  years,  and  they  got  to  such  an  enormous 
number  owing  to  not  being  burned  out  that  they  have 
run  all  over  the  countiy. 

4851.  Why  could  they  not  have  been  burned  out 
when  the  fire  took  place  ? — I  suppose  they  took  refuge 
in  the  villages  ;  they  distributed  themselves  throughout 
the  country,  because  one  does  not  burn  round  the 
villages. 

4852.  Could  not  the  rats  and  mice  take  refuge  in 
the  villages  at  any  time  ? — Yes,  but  they  never  got  to 
such  numbers,  because  they  are  burned  out  normally 
before  they  can  propagate  themselves  to  such  an 
extent. 

4853.  I  do  not  cpiite  follow  why  they  were  ii(.)t 
biu-ned  out  in  this  case. — I  know  nothing  about  the 
niunbei's  of  mice  myself ;  I  simply  tell  you  what  I  was 
informed,  that  the  result  of  this  experiment  of  post- 
poning the  bush  fires  has  been  that  the  country  has 
been  overrun  with  rats  and  mice. 

4854.  Do  you  know  of  anything  to  show  that  G. 
hrevipalpis,  a  species  of  tsetse-fly  which  one  used  to 
call  G.fusca,  in  the  Elephant  Marsh,  conveys  trypano- 
somiasis to  man  ? — I  have  no  knowledge  whatever. 

4855.  You  del  not  know  of  anything  which  might 
indicate  that  ? — Nothing.  Of  course  they  are  very 
scarce. 

4856.  I  think  they  are  local,  but  they  are  fairly 
numer-ous  in  North  Nyasa  ? — They  are  more  there 
than  elsewhere,  but  they  are  i-ather  excejjtioual  in  the 
country  as  far  as  I  know. 

4857.  You  know  of  nothing  that  indicates  that 
there  may  be  a  carrier  other  than  G.  vwrsifuns  f 
— Personally,  I  know  nothing  about  that. 

4858.  (Dr.  Bagshauv.)  I  should  like  to  get  from 
you  some  infoi'mation  as  to  the  density  of  the  poijula- 
tiou  in  the  proclaimed  area  of  Nyasaland.  I  think 
you  said  it  was  40  miles  by  50  ? — That  was  only  the 
residt  of  a,  very  brief  look  at  this  maj^  which  I  had 
made,  and  I  should  not  like  it  to  be  taken  as  accurate 
in  any  way. 

4859.  About  how  many  S(piare  miles  do  you  think 
it  is  af)proximately  ? — Abcnit  2,000. 

4860.  Something  like  2.000  square  miles,  yon 
think  ? — Roughly. 

4861.  What  is  the  population 75.000 ;  that  is 
of  the  whole  district,  of  course. 

4862.  That  is  the  whole  of  the  proclaimed  area 
—No. 

4863.  It  was  the  proclaimed  area  I  wanted  to 
know  abouv,  its  area  and  its  iJopulation.— I  am  afraid 
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T  have  not  got  the  figures  in  my  head  as  regards  that, 
except  that  the  number  of  hiits  shown  in  that  area 
on  my  map  is  about  1,800,  which  would  mean  a 
population  of  about  5,000. 

4864.  I  read  a  report  about  two  or  three  years  ago 
in  which  the  population  of  the  proclaimed  area  was 
put  down  at  about  15,500. — That  is  so,  but  since 
then  the  proclaimed  area  has  been  reduced  in  size. 
The  original  proclaimed  area,  when  we  were  very 
nervous  about  the  whole  matter,  was  a  very  large 
bit  of  comitry,  but  now  the  area  has  been  reduced. 

4865.  What  I  wanted  to  get  at  was  this  :  is  it  a 
iparse  popidation  or  a  thick  population  for  Africa? 
— I  shou.ld  think  sparse. 

4866.  What  is  the  size  of  the  villages — how  many 
huts  would  form  a  village  ? — About  10  or  14  huts ; 
they  are  scattered,  of  course. 

4867.  What  would  be  the  average  distance  between 
villages  ? — They  would  occur  in  chisters  ;  probably 
the  villages  would  sti-aggle  along  the  road  in  small 
hamlets.  They  might  be  a  few  hundred  yards  apart 
and  they  might  be  a  mile. 

4868.  My  object  in  asking  is  this  :  as  far  as  Congo 
sleeping  sickness  is  concerned  it  has  been  noticed 
that  where  the  population  is  very  dense,  as  it  was 
on  the  north  shore  of  the  Victoria  Nyanza,  that  form 
of  sleeping  sickness  has  become  epidemic  and  has 
killed  a  great  many  people  ;  on  the  other  hand,  where 
the  population  has  been  thin  the  disease  has  spread 
very  much  more  slowly  and  has  never  got  much  head- 
way.— Yes. 

4869.  It  is  conceivable  that  the  reason  why  human 
trypanosomiasis  has  not  spread  in  Nyasaland  is 
because  the  population  is  so  scarce  and  scanty? — I 
should  think  that  is  very  probable;  it  is  very 
scattered.    There  are  no  dense  populations  there. 

4870.  The  only  other  point  I  wanted  to  put  to 
you  was  this:  in  your  summary  (No.  12)  you  say, 
•■  Removal  of  native  populations  to  non-infected 
areas :  is  that  feasible  in  Nyasaland  ? — I  had  in  my 
mind  the  area  on  that  sketch  map  I  handed  in.  There 
was  only  a  matter  of  1,800  huts  with  a  population 
of  5,000,  and  there  would  be  no  difficulty  in  moving 
them,  as  far  as  I  know. 

4871.  They  could  be  moved  ;  but  could  they  be  moved 
to  areas  where  they  would  be  contented,  where  they 
could  cultivate  the  land  ?— Yes.  They  would  have  to 
be  paid  for  it.  of  course. 

4872.  Would  it  be  possible  to  induce  them  to  go  ? 
Would  they  go  willingly? — Yes.  I  think  if  it  was 
properly  managed  ;  if  they  were  given  plenty  of  notice, 
and  allowed  to  harvest  their  crops,  and  were  paid  a 
email  compensation  of  10s.  or  15s.  a  hut,  1  think  they 
would  go. 

4873.  That  seems  to  me  rather  an  important  thing, 
if  the  people  in  Nyasaland  who  are  living  in  fly  areas 
could  be  moved  into  non-fly  areas  for  the  time  being  ? 
— That  could  not  be  done. 

4874.  You  mean  only  areas  which  are  not  considered 
to  be  infected  ? — It  could  not  be  done  in  non-infected 
areas  because  that  would  mean  a  wholesale  removal  of 
population,  but  it  could  be  done  in  this  way  :  we  have 
only  one  infected  area  now  in  Nyasaland  marked  on 
that  map,  and  if  it  came  to  a  point  they  coidd  be  moved 
without  much  difficvilty.  but  it  would  be  impossible  to 
move  populations  simply  because  they  lived  in  fly  areas. 

4875.  They  would  be  simply  moved  iuto  other  fly 
areas  which  it  is  believed  are  not  infected  ;  was  that 
your  meaning  ? — Yes,  those  1,800  huts  could  be  moved. 

4876.  Bxit  they  would  be  moved  into  a  diiferent 
part  of  the  fly  area?— No.  We  would  move  theui 
away  to  where  there  is  no  fly. 

4877.  But  it  could  not  be  done  on  a  bigger  scale  ? — 
No,  because  the  fly  belts  extend  right  from  the  north 
of  the  country  down  to  the  south. 

4878.  In  that  case  it  would  only  deal  with  the 
in-oblem  so  far  as  these  particular  natives  are  concerned  ? 
—Yes,  where  there  is  sleeping  sickness  now ;  all  our 
cases  come  from  that  small  area  m.arked  on  the  map. 

4879.  Cases  recently  have  been  reported  from  other 
parts  of  Nyasaland.  from  the  Marimba  district  and 
South  Nyasa.  -I  know. 


4880.  And  it  has  been  suggested  that  cases  have 
not  been  repoi-ted  there  previously  because  they  have 
not  been  looked  for. — That  is  very  possible ;  of  course 
they  have  been  looked  for,  but  the  natives  have  been 
nervous  .about  showing  their  sick.  Now  they  are 
gaining  more  confidence,  and  i)i-obably  do  not  hide  them, 
and  cases  are  being  found. 

4881.  So  possibly  infected  cases  will  be  found  in 
Nj'asaland  wherever  there  is  fly? — It  is  possible,  of 
course  ;  I  do  not  know  ;  personally  I  think  not  myself, 
because  I  cannot  conceive  that  they  have  not  ])een 
found  up  to  now.  It  is  not  from  want  of  looking. 
Most  of  the  fly  belts  have  been  most  carefully  examined 
and  special  medical  officers  have  been  detailed,  and  have 
spent  months  doing  nothing  else. 

4882.  You  do  not  think  the  failure  to  find  these 
cases  may  be  due  to  the  fact  that  in  the  early  days  a 
great  deal  of  stress  was  laid  on  enlargement  of  the 
lymphatic  glands  in  the  neck,  and  in  this  form  of 
sleeping  sickness  it  appears  yoxi  very  often  do  not  get 
that  ? — Possibly. 

4883.  It  appears  to  me  that  might  account  for 
those  cases  having  been  missed  in  the  early  days. — I 
think  that  is  quite  possible,  but  I  cannot  speak  from 
any  medical  knowledge  in  the  matter. 

4884.  (Chairman.)  There  are  only  two  questions  I 
have  to  ask  you.  You  told  us  about  this  burning 
experiment  carried  out  by  the  district  officer ;  what 
was  his  name  ? — Mr.  Ritchie. 

4885.  You  told  us  the  fact  with  regard  to  mice  and 
rats,  but  not  the  result  as  regards  the  fly  ? — It  has  only 
just  been  finished. 

4886.  And  we  have  not  got  the  results  ? — No ;  as 
a  matter  of  fact,  it  had  not  started  when  I  left 
Nyasaland. 

4887.  And  we  have  not  yet  got  the  results  ? — No. 

4888.  What  is  the  total  revenue  of  Nyasaland 
which  is  available  ?  I  do  not  mean  for  sleeping-sick- 
ness purposes,  but  what  about  is  the  aimual  reveniie  of 
Nyasaland  ?— It  is  about  100,000L  or  120,000Z. 

4889.  With  a  total  population  of  what  ?— 1,000,000 
natives,  roughly,  and  about  700  Europeans. 

4890.  What  sum  does  the  Nyasaland  iJovernment 
itself  spend  on  sleeping  sickness,  do  you  know  ?  What 
d(jes  it  cost  the  Government? — There  is  5,000Z.  at 
present  for  Sir  David  Bruce's  Commission. 

4891.  That  is  paid  entirely  by  Nyasaland  ? — Yes, 
and  of  course,  there  is  the  expense  of  the  extra  medical 
officers  and  equipment,  which  goes  against  the  ordinary 
medical  vote.    I  cannot  speak  from  memory  now. 

4892.  And  I  suppose  the  expenditm-e  in  segrega- 
tion camps  where  jon  tried  them  ? — Exactly. 

4893.  Do  you  know  at  all  whether  the  general 
mortality  (I  do  not  speak  about  sleeping  sickness)  in 
Nyasaland  is  high  or  low  ?  Is  anything  known  ? — 
There  have  been  no  investigations  in  that  way ;  we 
have  no  actual  knowledge  about  that  at  all — about 
native  deaths  or  mortality  or  birth  rates. 

4894.  Do  we  know  anything  about  the  main 
diseases  in  Nyasaland — what  are  the  main  causes  of 
mortality,  or  is  that  unknown  as  yet  ? — That  is  more 
or  less  known,  I  think. 

4895.  Can  you  tell  us  what  the  Government 
consider  are  the  most  fatal  ? — Speaking  as  a  layman.  I 
fancy  that  pneumonia  is  largely  the  cLiuse  of  death  and 
pirlmonary  diseases  of  various  kinds.  Smallj^ox  used 
to  be. 

4896.  Malaria? — I  do  not  think  thei-e  is  much 
malaria.  There  is  dysentery,  of  co\u-se,  in  tlie  rainy 
season. 

4897.  At  any  rate  the  deaths  from  sleeping  sickness 
are  only  a  very  small  proportion  of  the  mortality  at 
present  ? — Yery  small  indeed. 

4898.  (Br.  Cluqrple.)  Did  I  imderstand  you  to 
suggest  that  the  i-ight  to  kill  game  on  one's  own  land 
was  a  sufficient  protection  fi'om  depredations  by  these 
animals  ? — For  Em-opeuns  ? 

4899.  A  sufficient  protection  to  those  who  owned 
the  crops.  Would  it  not  be  necessary  to  have  the 
right  to  kill  beyond  your  own  land  in  order  to  prevent 
animals  coming  in,  or  would  you  have  to  wait  until 
the  animals  came  in  before  yon  would  have  tlie  right 
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to  kill  them  ? — I  think  it  woiihl  )je  quite  fair  to  wait 
Tintil  the  animals  came  in. 

490t).  Is  that  sufficient  prf)tection  fc).-  cr(jps  under 
any  circumstances  ? — If  not,  the  man  ought  to  fence 
his  land,  like  they  do  in  every  other  country. 

4901.  If  you  liave  no  fences --assimiing  the  absence 
of  fences — would  it  not  be  necessary  that  you  sh(.)uldhave 
the  right  to  kill  animals  approaching  yom-  land  and 
not  be  forced  to  wait  until  they  actually  appear  on 
yoTir  land  before  you  can  shoot  them  P — I  should  say 
not. 

4902.  You  think  it  is  a  sufficient  proto(;tiou  if  they 
hii,ve  the  right  to  kill  them  when  they  come  to  the 
land  ? — I  think  that  is  a  very  fair  j^rovision  for  pro- 
tection. 

4903.  You  said  that  it  cost  1?.  an  neve  to  clear  the 
land.  I  have  asked  you  whether  laud  would  be  of 
any  economic  value  if  you  cleared  it.  What  would  be 
the  value  of  land  round  these  villg,ges  ?  Could  you 
clear  the  laud  round  the  villages  at  the  cost  of 
H.  only  per  acre,  and  if  so,  would  it  not  have  some 
value  if  that  was  the  only  cost  ? — It  depends  on  what 
you  are  to  do ;  if  you  are  to  stump  it  and  make  it 
ready  for  leasing  it  might  have  some  value,  but  the 
difficulty  in  Nyasalaiid  is  that  there  is  so  much  laud 
and  so  few  people  who  want  it.  We  want  immigrants 
to  come  and  take  the  land. 

4904.  If  you  had  a  little  settlement  at  any  par- 
ticular spot  and  could  clear  half  a  mile  round  in  all 


directious  would  that  be  any  protection,  do  you  think, 
from  game  and  fly,  and  if  so,  would  it  have  any 
economic  value  if  it  were  cleared  as  a  busing.ss  pro- 
position ? — None,  I  should  thiuk. 

490-j.  Even  although  it  only  cost  11.  an  acre  to 
clear  P — Simply  because  there  are  no  puople  who  want 
the  land. 

49(H).  If  it  only  cost  II.  to  eleai-  and  would  keep 
away  the  fly  and  game  f i-om  that  area,,  would  it  not  be 
a  sufficient  protection  aga-inst  disease,  a.pai't  from  its 
business  value  ? — No,  because  the  native  gets  bitten 
not  in  his  village  or  fields,  but  wiien  he  goes  into  the 
foi-est  to  collect  firewood,  or  travels  from  village  to 
village. 

4907.  That  is  so  far  as  the  native  is  concerned,  Init 
what  about  his  cattle  and  sfock  ? — They  do  not  have 
cattle  in  the  fly  areas. 

490S.  I  understood  you  to  say  they  did  not  have 
cattle  because  they  coulil  not ;  but  if  you  had  cleared 
an  area  like  that  would  they  not  be  able  to  keep  cattle  ? 
— I  should  think  not. 

4909.  That  would  not  l)e  a  sufficient  protection  ? — 
They  would  have  to  go  a-  long  way  for  feeding  purposes, 
in  dry  weather  especially;  ther.3  is  no  grass  or  any- 
thing, and  they  have  to  res<n-t  towards  the  rivers  where 
there  is  green  fodder,  and  the  consequence  is  that  you 
could  not  confine  cattle  to  a-n  ave:i  round  a  villao-e. 


Tlie  witness  withdi-ew. 
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Friday,  12tli  December  1013. 


At  the  Privy  Council  Office,  Whitehall,  H.W. 


PkESENT  : 


The  Right  Hon.  THE  EARL  OF  DESART,  P.O.,  K.C.B.  (Choinnoi)). 


Mr.  B.  E.  Austen. 

Dr.  A.  G.  Bagshawb. 

Dr.  Andrew  Balfour,  C.M.G. 

Sir  John  Rose  Bradford.  K. C.M.G. 

Mr.  E.  North  Buxton. 

yir  Mackenzie  Chalmers,  K.C.B..  C.S.I. 


Colonel  Sir  W.  B.  Leishman,  F.R.S. 
Dr.  P.  Chalmers  Mitchell,  F.R.S. 
Mr.  H.  J.  Read,  C.M.G. 
The  Hon.  L.  Walter  RoTitsciTTi.n,  F.R.S. 
Sir  Stewart  Stockman. 

Mr.  A.  C.  C.  Parkinson  (ticcrckifij). 


Ml-  J.  0.  Shircoke,  M.B..  li.Cu..  M.R.C.P.  (Edin.),  recalled  ;iud  lurlliei-  ex:nuined. 


4;il().  {( 'Ini  iniid  II .)  Dr.  Sliircore.  .souic  ul'  ns,  iii- 
I'ludiug  uiyself.  were  unfortunatel}'  ni>l  able  to  be  lu'n; 
the  last  time  you  were  good  enough  to  come.  We 
have  all  I'cad  your  evidence  with  a.  great  deal  cjf 
interest,  because  you  have  thrown  a  great  deal  of 
light  on  a  very  important  matter,  which  has  helloed  us 
very  much,  but  we  asked  you  to  be  good  enough  to 
come  back  here,  I  think,  more  especially  on  the 
subject  of  those  concentrated  fly  resorts  to  which  you 
referred.  You  gave  us  some  maps  and  stated  that  at 
certain  seasons  jyixi  foimd  large  quantities  of  fly  con- 
centrated at  particular  points,  and  that  in  the  wet 
season  they  spi'ead  over  a  wider  area.  I  understood 
you  to  say  thu.t  at  certain  seasons  you  might  reason- 
ably expect  to  find  them  at  particular  places,  and  if 
th;it  were  so  it  might  afford  facilities  for  getting  at 
and  destroying  the  fly.  I  should  like  to  ask  you  on 
that  point,  and  I  do  not  propose  to  touch  on  the  other 
points  which  you  have  dealt  with  at  all,  whether  you 
think  that  those,  what  I  have  called  concentrated  fly 
I'esorts,  are  constant,  or  that  they  may  be  the  accident 
of  a  particular  season.  I  do  not  know  on  how  many 
occasions  you  had  the  opportunity  of  observing  them, 
and  seeing  that  they  were  always  in  the  same  place. 
— I  think  they  are  constant  areas.    I  have  noticed  the 


s;mhi'  lliiiig  ill  Ilg.iiKl;!.  ;is  well  as  ill  Nyasii.hiuil.  J  ran 
rctVi'riug  only  (o  iiiiii\-;/lii iik. 

491j.  M(>/-.s//r(;(f;  in  Uganda  is  ri'ally  only  round  in 
a-  limited  area  at  all,  is  it  not  —We  have  uioj-c  or  les.s 
the  same  sort  of  areas  in  the  Nile  Province  of  Uganda 
as  we  liHve  in  Nyasaland. 

49U2.  In  these  particular  places  which  you  indi- 
cated on  the  map  which  you  were  good  enough  to 
furnish  you  have  seen  them  only  in  one  year  ? — Yes. 

4913.  And  you  infer  from  experience  elsewhere 
that  having  found  them  in  that  way  it  is  prolmTile  that 
that  resort  is  constant  P — Yes. 

4914.  When  you  find  them  then:  (let  us  assume 
that)  what  measiu'es  do  you  suggest  might  be  adojtted 
for  the  purpose  of  destruction,  ami  in  giving  your 
answer  take  one  season  with  another  ? — Befoi-e  the  dry 
season  actually  commences,  that  forest  connections 
between  these  j)rimary  centres  and  the  rest  of  the 
forest  in  the  area  be  destroyed,  and  when  the  dry 
season  starts  these  primary  centres  might  then  l)e 
destroyed.  Then  towards  the  end  of  the  dry  season 
the}^  sh<iul(l  be  burned. 

49l-j).  Then  you  would  in  the  wet  season  have  an 
opportunity  of  judging  whether  fly  was  foimd  there,  ov 
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to  anything  like  the  same  extent  as  it  had  been  pre- 
viously — Yes. 

4916.  If  you  bu.med  all  these  areas,  resoits,  or 
whatever  you  like  to  call  them,  you  would  then  pro- 
duce the  result  that  they  would  be  quite  unsuitable  for 
fly  in  the  future  ? — -Tes. 

4917.  Do  you  assume  from  that  argument  as  a  pro- 
bability that  these  places  are  the  breeding  places  ? — 
Tes,  I  believe  they  are  breeding  jslaces  ;  I  cannot  con- 
ceive of  thp  idea  that  fly  should  live  at  one  place  for 
three,  three  and  a  half,  or  four  months  during  the  year 
and  not  breed  there. 

4918.  Because  if  they  were  not  breeding  places,  of 
course  the  only  effect  would  be  that  they  would  create 
new  resorts  for  themselves ;  you  would  destroy  the 
particular  hatch  of  that  year,  and  wherever  they  bred 
they  would  find  some  other  place  to  go  to,  but  the 
assumption  is  involved  (and  I  quite  follow  it ;  I  think 
it  sounds  reasonable)  that  the  place  where  you  find 
them  is  where  they  breed  and  where  they  remain  until 
the  wet  season,  when  they  spread  ? — And  they  also 
remain  there  dm-ing  the  wet  season ;  that  is  to  say, 
these  are  areas  for  fly  during  both  the  dry  and  wet 
seasons. 

4919.  Have  you  yourself  formed  any  judgment  as 
to  the  distance  morsitans  will  travel  from  countries 
suitable  to  other  countries  suitable  over  an  area  that  is 
not  suitable? — I  woiild  put  it  at  about  three  or  four 
miles,  that  is,  with  continuity  of  forest. 

4920.  Yovi  jDut  it  as  high  as  this,  that  if  you 
wanted,  for  instance,  to  make  a  particular  road  safe 
to  man  and  animals  moving  along  it,  you  would  have 
to  clear  an  area  of  from  thi-ee  to  four  miles  on  each 
side  of  that  road  ? — No,  for  three  or  four  miles  along 
continuity  of  forest,  along  siiitable  country. 

4921.  That  is  not  quite  the  question  I  put ;  what  I 
meant  was,  how  far  they  would  fly  from  bush  country 
which  suited  morsitans  to  bush  country  which  suited 
morsitans  over  an  open  area  which  was  not  suitable  ? 
— I  do  not  think  they  would  go  at  all  of  theii-  own 
accord. 

4922.  But  how  far  do  you  think  they  would  go 
over  imsuitable  country  in  any  circumstances  ? — Not 
very  much  over  a  mile ;  a  few  might  be  can-ied,  but 
they  would  not  migrate  of  their  own  accord.  They 
might  be  carried  and  follow  game  or  man. 

4923.  With  regard  to  the  question  of  the  clearing, 
supposing  you  decided  on  spending  a  large  sum  of  money 
in  fly  coimtries  clearing  round  villages  and  roads  where 
there  was  considerable  traffic,  do  you  think  as  regards 
clearing  roimd  villages  it  would  be  within  practical 
politics  as  a  matter  of  expense  to  clear  siifficient  to  make 
coimtries  which  were  not  suitable  for  cattle  suitable  for 
cattle,  and  to  make  the  transit  to  those  countries  safe  over 
the  roads  ?  I  mean  is  that  altogether  too  large  a  thing, 
or  is  it  a  conceivably  possible  thing  ? — It  would  have  to 
be  very  efficient ;  I  mean  there  would  have  to  be  con- 
stant care  exercised  in  these  clearings.  You  would 
have  to  clear  it  season  after  season,  and  of  course 
those  are  vei-y  difficult  matters  in  Africa.  You  would 
clear  it  once,  and  you  would  find  as  soon  as  the  rain 
started  gi-ass  and  scrab  growing  up,  and  then  you 
would  immediately  have  to  attack  it.  Such  efficiency, 
as  far  as  I  know,  does  not  exist  out  there. 

4924.  We  had,  I  think,  some  evidence  (whether  it 
was  a  particular  class  of  forest  or  vegetation  I  do  not 
know)  that  if  you  bm-ned  and  destroyed  it,  it  did  not 
spring  up  again  very  quickly,  but  that  it  was  killed  by 
other  growths  which  sprang  up  ? — Vegetation  springs 
np  pretty  quickly.  Inside  of  two  seasons  you  would 
have  a  fair  amount  of  scrub  and  forest,  not  trees  grown 
again,  but  sprouts  from  their  trunks  and  so  forth. 

4925.  Then  it  would  be  a  constant  expense,  but 
would  it  be  a  very  great  constant  expense  ? — No,  not  if 
properly  attended  to  at  once,  at  the  very  start. 

4926.  And  that,  if  it  should  be  cai-ried  out,  as  the 
result  would,  within  those  limitations,  certainly  be 
effective  ? — Certainly,  I  believe  so. 

4927.  That,  I  think,  is  one  of  the  things  one  may  take 
as  a  proven  fact  ? — I  think  so. 

4928.  So  that  if  you  cleared  a  large  area  around 
villages   the   only  human   population   remaining  in 


danger  would  be  those  who  went  abroad  for  various 
pm-poses  into  the  bush  ? — Yes. 

4929.  And  those  who  remained  in  the  villages 
would  be  safe ;  so  to  follow  that  iip  quite  logically  the 
only  danger  of  infection  of  the  villages  woiild  be  that 
which  was  brought  down  by  man  ? — Yes,  but  I  do  not 
see  the  danger  of  infection  in  that  way  if  the  villages 
are  cleared  and  there  are  no  fly  there,  and  the  infection 
is  brought  thei-e. 

4930.  I  mean  by  a  man  who  goes  into  the  bush  ? — 
Yes,  he  brings  back  the  disease,  but  he  cannot 
spread  it. 

4931.  That  woiiJd  be  a  small  thing  ?— Yes. 

4932.  There  are  many  questions  which  I  could  put 
on  your  former  proof,  but  I  think  that  will  be  sufficient 
for  the  present  purpose. 

4933.  {Sir  John  Bradford.)  Only  one  question.  As 
regards  the  observations  on  those  localised  fly  areas,  I 
am  not  quite  certain  whether  your  remai'ks  are  based 
on  one  season's  observation  or  many  seasons. — One 
season  in  Nyasaland,  and,  of  course,  my  experience  to  a 
certain  extent  in  the  Nile  Province  of  Uganda. 

4934.  Of  course,  in  another  year  ? — Yes. 

4935.  So  that  that  rests  on  two  years,  we  may  say, 
but  not  two  years  in  the  same  place  ? — Two  or  more,  I 
should  say.  A  man  constantly  travelling  through  fly 
areas  gets  impressions  which  he  camiot  always  recall  t<j 
mind  as  referring  to  any  particular  season 

4936.  What  I  mean  is,  do  you  know  of  any  single 
area  which  has  been  observed  in  two  conseciitive  years  ? 
— Not  that  I  know  of. 

4937.  {Dr.  Bagshawe.)  There  is  just  one  question 
I  want  to  put ;  it  is  on  your  proof  if  you  have  got 
your  last  evidence  before  you  {the  witness's  previous 
evidence  was  laid  before  him).  It  is  question  No.  3760, 
and  the  question  was,  "  Taking  this  area  No.  1,  what 
would  the  cost  of  that  be  ?  "  And  your  reply  was, 
"  It  is  an  extent  of  3^  miles  by  very  nearly  2  miles. 
"  It  is  about  5  square  miles.  I  woidd  say  one  ma,n  to 
"  an  acre  a  month." — I  have  deleted  that ;  I  corrected 
that.  I  think  I  rather  under-estimated  it  at  that 
particular  moment. 

4938.  We  are  neither  of  us  able  to  calculate  very 
quickly  in  public.  It  works  out  to  a  much  higher 
figure,  does  it  not  ?  Five  square  miles  according  to  my 
reckoning  is  over  3,000  acres. — Yes,  3,200,  T  think. 

4939.  So  that  a  couple  of  hundi"ed  men  working 
for  a  month  and  a  half  or  a  month  is  an  under- 
estimate ? — Yes.    I  should  say  about  500  or  600  men. 

4940.  {Mr.  Buxton.)  Have  you  had  any  personal 
experience  in  making  clearances  ?  —  In  so  far  as 
clearing  round  villages  for  a  short  distance  is  concerned, 
yes. 

4941.  Supposing  you  make  a  complete  clearance  of 
an  area,  how  long  is  it  before  it  again  attains  such 
density  of  shade,  and  so  on,  as  would  make  it  an 
acceptable  refuge  for  the  fly  ? — I  should  say  two 
seasons. 

4942.  Could  you  give  us  any  idea  of  the  length  of 
the  shoots  which  occur  ?  My  own  experience  in  this 
country  is  that  if  you  cut  down  a  healthy  and  vigorous 
bunch  of  gorse  it  makes  18  inches  the  first  year.  In 
your  experience  of  these  African  growths  could  you 
give  us  any  idea  ?  I  do  not  know  what  the  plants  are. 
— One  cuts  down  certain  of  these  trees,  and  the 
upright  trunks  which  were  left,  if  not  cut  right  down 
to  the  earth's  level,  start  shooting,  and  in  a  couple  of 
seasons,  I  should  say,  one  would  have  a  bush  which 
would  be  6  feet  or  7  feet  high. 

4943.  And  that  would  be  such  as  would  be  attrac- 
tive to  the  fly  ? — Yes,  they  would  get  shade ;  they 
would  have  something  to  sit  on  and  so  forth. 

4944.  {Mr.  Austen.)  Are  the  i^rimary  centres  the 
only  localities  in  the  proclaimed  area  in  which  the 
conditions  you  have  indicated  as  regards  vegetation 
and  humidity  dui-ing  the  dry  season  obtain  ? — Yes,  I 
believe  so. 

4945.  Assuming  those  localities  to  have  been 
destroyed,  what  chance  do  you  consider  there  would 
be  of  G.  morsitans  establishing  itself  elsewhere  ? — 
Vei-y  little  chance ;  they  would  only  have  very  small 
isolated  areas.  You  see,  in  these  centres  the  water  is 
present  all  the  year  round.    There  are  other  centres 
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whei'e  water  is  present  for  a  certain  length  of  time 
after  the  dry  season  has  started,  but  they  are  so  small 
that  morsitani;,  I  l;elieve,  abaud(.)us  them  to  a  great 
extent. 

4946.  I  iinderstand  that  the  extensions  would  have 
l)een  destroyed  before  the  primary  centres  ? — Yes. 

4947.  So  that  the  fly  would  not  travel  that  way  ? — 
No,  they  would  not  have  any  continuity  of  forest  to 
travel  along. 

4948.  Would  there  be  a  possibility  of  their  travelling, 
so  to  speak,  by  a  worse  road  in  some  other  direction  ? 
— On  one  side  you  have  the  lake  and  on  the  other  you 
have  large  plains.    I  refer  to  area  No.  1. 

4949.  Quite  open  country  ? — Open  countiy,  and 
unless  you  have  some  one  travelling  across  there  from 
some  of  these  centres  the  fly  would  not  go  across  by 
themselves,  at  least  I  do  not  think  so. 

495(3.  Would  the  primary  centres  after  the  first 
liurning  have  to  be  oleari'ed  annually  ? — I  do  not  think 
so.  I  should  think  one  would  have  destroyed  a 
considerable  proportion  of  the  flies,  but  one  might  do 
it  every  other  season,  and  if,  of  course,  in  the  first 
instance  one  cut  down  the  trees  right  to  the  roots 
to  the  earth's  level,  it  would  take  a  very  long  time  to 
grow  up  again,  and  then  you  would  only  have  short 
grass  left. 

4951.  The  roots  of  the  trees  would  not  sprout? — 
They  would,  but  it  would  take  them  a  long  time  to 
sprout  anything  like  sufficient  to  provide  shade  and 
protection  ;  and  then  another  point  is  that  I  believe  you 
would  destroy  such  a  considerable  number  of  flies  that 
there  would  be  very  few  in  some  of  tliese  centres  to 
create  any  sort  of  spread. 

4952.  The  slow  breeding  of  the  fly,  of  course,  would 
help  you  in  that  respect  P — Yes. 

4953.  Do  the  natives  in  Nyasaland  grow  bananas  ? 
— In  a  few  districts,  but  they  do  not  grow  bananas  to 
any  great  extent,  not  the  same  as  Uganda. 

4954.  I  am  not  aware  whether  banana  plantations 
afford  cover  for  G.  morsitcms  as  they  do  for  G.  palpalis  ! 
— I  have  tried  to  find  the  pupae  and  I  have  failed  near 
banana  plantations  or  in  banana  plantations. 

4955.  Have  you  found  the  fly  in  the  plantations  ? 
— Very  few. 

4956.  {Sir  Stevxirt  Stockman.)  Are  these  concen- 
trated areas  l)ush  ? — Light  forest. 

4957.  A  witness  gave  it  us  as  his  opinion  that  the 
flies  rested  on  the  ti'ees  and  drojjped  down  on  their 
prey. — Yery  likely. 

4958.  Is  that  your  experience — that  they  come 
down  on  their  prey  from  the  trees  ? — I  have  seen  flies 
sitting  on  grass,  on  stones,  on  trees,  and  on  the  trunks 
of  trees. 

4959.  Do  you  think  that  bird-liming  or  spraying 
with  poisons  would  be  any  use  as  a  practical  measure  ■* 
— I  do  not  tliink  so. 

4960.  {Mr.  Rothschild.)  1  only  want  to  ask  you 
one  or  two  questions,  and  the  first  is :  In  these 
concentrated  areas  have  you  noticed  at  all  if  they 
would  be  more  difficult  to  clear,  or  less  difficult  than 
the  general  run  of  the  country  through  which  morsitans 
spread  in  the  wet  season  ? — More  difficult  to  clear. 

4961.  One  witness  said  that  if  the  bush  was  properly 
cleared  in  a  niorsitaus  area  the  chances  were  that 
elephant  grass  or  other  tall  grasses  would  grow  up  and 
effectually  suffocate  any  yomig  bush  which  was  likely 
to  come  up ;  have  you  noticed  that  ? — I  should  think 
that  is  very  unlikely. 

4962.  You  consider  that  the  only  method  is  by  first 
cutting  the  bigger  trees  down  to  the  earth,  and  then 
systematicallj'  burning  every  other  year? — Yes. 

4963.  {Sir  Mackenzie  Chalmers.)  Onl}'  one  question 
as  regards  those  concentrated  fly  areas ;  are  they  suffi- 
ciently well  marked  off  from  the  suiToimding  country 
by  the  type  of  vegetation  and  characteristics  ? — Yes, 
one  or  two  of  tliem  are  very  distinctly  marked ; 
they  have  dambos  on  one  side,  that  is,  plain  country, 
and  then  thin  attenuated  forest  leading  off  to  tlie  rest 
of  the  forest  in  the  area. 

4964.  Then  are  the  places  differentiated  by  any- 
thing which  makes  the  fly  choose  them  ? — They  all 
have  certain  characteristics  s\ich  as  nioistiu'e,  shade, 
and  wild  game  on  which  the  fly  feed. 


4965.  I  suppose  it  is  not  known  at  present  whether 
the  fly  pupates  all  the  year  round,  or  only  pupates 
when  they  are  concentrated  in  these  masses  ? — could 
not  give  any  ojjinion  on  that ;  I  should  thiTik  they 
pupate  all  the  year  romid. 

4966.  {Sir  William  Leishnian.)  Is  game  any  more 
plentiful  in  these  concentrated  areas  than  in  the  I'est 
of  the  fly  country? — Yes. 

4967.  All  the  year  i-ound  ? — Yes. 

4968.  Is  the  game  similarly  attracted,  do  yoii 
think,  by  water,  as  you  think  the  fly  is  ? — Yes,  I  should 
think  so. 

4969.  What  is  the  nature  of  the  water  there  ?  Is 
it  in  ponds  or  does  a  river  run  through  it,  or  what  ? — 
It  is  extensive  marsh  which  gradually  dries  up  until  at 
the  height  of  the  dry  season  except  for  one  or  t^vo  places 
it  dries  absolutely,  and  then  the  game  go  down  to  the  lake 
past  area  No.  1, 1  think,  on  tlie  map.  There  are  two  oi 
three  rivers,  one  at  Rifu  called  the  Nyungwe,  and  the 
other  tlie  f  Hiigolo  I'iver,  about  two  miles  north  of  Domira 
Bay  ;  here  there  a.ve  little  pools  of  water  cut  off  from  the 
lake  by  sand  bars  when  the  lake  has  gone  down  during 
the  dry  season,  and  numl>ers  of  game  come  down 
there  at  night  to  drink — buffalo,  eland,  and  elephant. 

4970.  Do  you  think  there  would  be  any  possi).)ility 
of  dealing  with  fly  in  these  concentrated  areas  by 
drainage,  or  trying  to  diminish  tlie  water  supply  in  any 
way  ?  Is  that  a  practical  possibility  ? — I  should  think 
it  would  be  very  difficult  to  drain. 

4971.  Because  it  is  too  marshy  to  clear,  do  you 
mean,  or  is  the  extent  too  great  ? — It  is  rather  lower 
than  the  rest  of  the  country  round  about ;  it  is  in  the 
middle  of  a  saucer-shaped  sort  of  hollow.  With  regard 
to  area  No.  4,  water  and  moisture  are  supplied  by  the 
Lingadzi  river. 

4972.  So  that  you  get  no  outfall  ? — You  get  no 
fall. 

4973.  Have  you  noticed  in  the  proclaimed  area  any 
other  areas  of  the  same  character  as  regards  moisture, 
shade,  and  game  without  apparently  showing  concen- 
tration of  fly  ? — In  Nyasaland  ? 

4974.  In  this  proclaimed  area. — Those  are  the  only 
areas  where  you  have  all  these  combinations  present — 
the  red  areas. 

4975.  So  that  wherever  you  find  these  factors  of 
moisture,  game,  and  shade,  you  always  find  concentra- 
tion of  fly  ? — In  otherwise  suitaljle  country,  that  is  low- 
lying  country  not  raised  very  high  above  the  suiTounding 
country,  yes,  those  are  about  the  only  situations  you 
find  them  in,  where  you  have  these  conditions  present. 

4976.  I  should  be  very  glad  if  you  would  give  me 
some  details  of  how  you  discovered  these  concentration 
areas  ;  what  was  your  system — what  brought  them  to 
your  notice  ? — I  merely  observed  them  during  my 
travels.  I  foimd  that  the  fly  were  always  present  in 
those  areas  when  I  travelled  round  the  district,  and  in 
certain  seasons  I  foimd  flies  elsewhere,  and  then  they 
gradually  diminished  and  disappeared,  but  they  were 
always  found  in  these  situations,  and  it  appeared  to  me 
that  there  probably  was  some  explanation  of  this,  I 
thought  over  the  matter,  and  the  result  is  that  article 
I  wrote. 

4977.  It  was  entirely  your  own  personal  observation 
of  these  areas  ? — Yes. 

4978.  Did  you  not  employ  boys  to  go  out  and  search 
in  different  directions  and  make  i-egular  examinations 
at  intervals  ? — No. 

4979.  How  often  did  you  go  yourself  through  these 
areas  ? — I  have  done  practically  15  miles  a  day  for 
several  months  in  that  district. 

4980.  How  many  times,  for  instance,  say,  in  a 
month,  did  you  visit  any  one  particular  area  which  you 
have  marked  red  there  ? — I  should  think  I  visited  some 
of  these  places  twice  a  mouth  ;  I  used  to  do  a  fio-ure 
of  8  loop  round  that  area  every  month,  and  then  be 
ready  to  start  off  and  find  or  examine  any  cases  of 
sleeping  sickness  that  were  reported  to  me  before  the 
people  had  the  chance  of  dying. 

4981.  Was  your  experience  greater  in  these  red 
areas  marked  there  than  in  the  areas  outside  them, 
for  instance,  or  was  your  attention  concentrated  on 
them  ? — One  used  to  enter  these  areas  to  search  for 
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pupae,  to  supply  meat  to  the  camp,  and  also  to  shoot 
game  for  the  purpose  of  sending  blood  to  Sir  David 
Bruce  and  making  slides. 

4982!  So  that  you  think  your  control  observations 
of  the  area  outside  the  concenti-a.tion  areas  is  sufficiently 
good  ? — I  think  so.  I  would  like  to  call  attention  to 
the  map  when  stating  that  I  have  visited  every  village 
indicated  several  times,  and  have  camped  at  many. 
My  record  of  work  was  returned  in  daily  diary  form  in 
my  official  monthly  reports. 

4983.  You  were  asked  just  now  whether  you 
tliought  the  flies  pupated  in  these  areas,  and  you  said 
they  did.  I  am  not  quite  clear  about  that.  Do  you 
think  it  is  because  they  are  in  these  areas  that  they  do 
so  ? — Yes. 

4984.  That  there  is  something  attractive  in  that 
place  which  makes  them  tend  to  pupate  in  that  place 
more  than  in  any  other — No,  1  would  not  say  that; 
I  merely  say  that  because  the  fly  are  situated  there  for 
a  matter  of  three  months,  in  my  opinion  they  must 
pupate  during  these  three  months. 

4985.  Not  because  they  are  there  ? — Not  because  of 
the  country  being  in  some  way  suitable  for  pupation 
purely  and  simj^ly  ;  it  may  be  so,  but  I  have  no  know- 
ledge on  the  subject. 

4986.  {Chairman.)  I  would  just  like  to  follow  that 
up.    You  have  yourseK  searched  for  pupse  ? — Yes. 

4987.  We  have  been  told  that  the  pupaj  are 
generally  f oimd  in  forks  or  holes  in  trees ;  have  you 
foimd  them  near  or  far  above  the  ground  ? — I  have 
never  foimd  them  at  all. 

4988.  Assuming  that  to  be  correct,  if  you  destroyed 
these  supposed  In-eeding  areas  in  that  way  l)y  cutting- 
trees  dowii  and  so  on  you  would  destroy  all  the  x^upse 
that  were  in  existence  at  that  time  ? — Yes,  I  should 
think  it  is  very  likely  one  would  destroy  a  considerable 
proj)ortion  of  them. 

4989.  Can  you  tell  me  this  with  regard  to  the 
expense  rather ;  are  these  places  heavily  timbered,  not 
in  the  sense  of  the  growth  being  thick,  but  is  the 
timber  heavy  ? — In  Nos.  1,  2,  and  3  they  are  not  very 
heavy,  but  north  in  that  area  No.  4,  at  Lingadzi,  the 
timber  is  rather  heavy. 

4990.  If  I  followed  the  evidence  you  have  given, 
you  fiiud  these  places  which  they  like  for  their  own  sake, 
but  do  jow  think,  game  or  no  game,  they  would  be  in 
those  areas,  or  that  they  require  both  the  attraction  of 


the  place  and  the  attraction  of  game  ? — They  require 
all  the  conditions  which  are  there. 

4991.  {Mr.  Bothschild.)  May  I  ask  another 
question  ?  You  said  in  answer  to  the  Chairman  that 
the  first  operation  you  would  advise  would  be  to 
separate  or  segregate  these  concentration  areas  from 
the  rest  of  the  forest  ? — Yes. 

4992.  By  that  do  you  mean  to  cut  an  open  space 
and  to  clear  an  open  space  about  a  mile  wide  to 
separate  the  two  ? — Yes. 

4993.  And  you  would  only  start  to  clear  the  con- 
centration areas  after  you  had  separated  them  at  least 
a  mile  from  all  surrounding  fly  areas  ? — Yes. 

4994.  By  fly  areas  I  mean  areas  capable  of  holding 
fly  at  one  season  or  the  other. — Yes,  but  I  would  like 
to  point  out  one  thing,  that  most  of  these  areas  have 
a  large  plain  or  large  open  space  on  one  side  at  least, 
so  that  it  becomes  a  matter  more  or  less  of  ease  to 
separate  them  from  the  general  forest  areas  in  the 
district.  For  instance,  thei'e  is  Patsanjoka  dambo  here, 
the  lake  here  and  the  extension  of  forest  comes  to  here 
{indicating  hy  a  rough  sketch).  This  is  sand  and  this  is 
dambo,  and  there  is  the  Lintippe  river  down  here.  Here 
is  also  sand.  So  that  you  really  only  need  to  cut  ofE 
the  connection  there  and  here  to  sej^arate  that  area 
from  the  rest. 

4995.  You  woidd  clear  at  least  a  mile  in  those  two 
portions  ? — Yes,  a  mile  north-west  and  a  mile,  say. 
south-west.  That  would  sever  that  entirely  from  any 
forest  connections  and  piit  one  mass  of  forest  on  one 
side.  On  one  side  you  have  a  hill  and  on  the  other 
you  have  a  wide  dambo  extending  perhaps  in  places 
three  or  four-  miles  wide.  Clearing  the  connections 
does  not  really  mean  that  you  have  to  clear  for  a  mile 
or  two  miles  right  I'ound  a  certain  specified  spot. 

4996.  That  I  undei'stood,  but  what  I  wanted  to 
get  you  to  say  was  just  what  you  have  said,  that  it 
merely  means  cutting  a  belt  on  each  side. — Wherever 
the  area  is  connected  to  some  other  forest  area. 

4997.  Which  of  the  areas  are  you  refei-ring  to  ? — ■ 
Rifu ;  I  think  it  is  called  No.  1  in  the  map. 

4998.  {Dr.  Balfour  )  Do  you  think  the  presence  of 
water  in  those  areas  in  itself  attracts  morsitans  to  them 
apart  from  the  question  of  the  water  also  attracting 
the  game  ? — No,  I  think  all  these  conditions  have  to 
be  present. 

4999.  Have  to  be  together  ? — Yes,  have  to  be 
together. 


The  witness  withdrew. 


Professor  H.  Maxwell  Lefrot,  P.E.S.,  F.Z.S.,  called  in  and  examined. 


5000.  {Chairman.)  We  are  extremely  obliged  to 
you.  Professor  Lefroy,  for  coming  to  help  us  to-day. 
Among  other  problems  which  we  have  to  deal  with,  and 
perhaps  the  most  important  of  them  all.  is  the 
possiljility  of  being  able  to  eliminate  or  deal  with  the  fly 
so  as  to  render  it  non-infective.  I  understand  from  the 
letter  you  have  been  good  enough  to  write  to  the  Secre- 
tary that  jou  have  not  yourself  personal  exj^erience  of 
the  tsetse-fly  ? — No,  I  have  none. 

5001.  Your  very  large  experience  has  been  in 
dealing  with  insects  in  other  parts  of  the  world,  but 
you  have  read,  I  presume,  a  good  deal  about  the 
tsetse  ? — Yes,  I  have  read  a  good  deal  of  the 
literature. 

5002.  Among  other  things  I  have  no  doubt  that 
you  have  read  that  they  deposit  their  pupse  largely  in 
holes  in  trees  and  not,  as  a  rule,  or  not  always,  in  places 
accessible  to  birds  or  anything  which  might  be  destruc- 
tive of  them ;  and  what  we  should  be  very  glad  of  is 
any  suggestion  for  dealing  with  the  breeding  places. 
The  conditions  are  diiferent  as  regards  G.  palpalis  and 
G.  morsitans,  not  only  the  conditions  of  breeding,  but 
the  conditions  under  which  the  flies  themselves 
live,  and  if  you  could  make  any  suggestions  to  us 
as  to  getting  at  the  fly  in  that  way  we  should  be 
extremely  obliged  ? — It  seemed  to  me  from  the 
literat\ire  I  have  read  that  attention  in  this  prol^lem 
bad  been  more  focussed  upon  the  trypanosome  than 
upon  the  habits  of  the  fly  itself.  The  fly,  of  course,  is 
difficult  to  deal  with  for  the  very  reason  that  it  does 
not  deposit  eggs  or  larvae,  but  deposits  a  full-grown 


larva  which  immediately  becomes  a  pupa  and  so  is  to 
some  extent  protected.  But  the  fly  itself  is  an  active 
thing.  It  has  fairly  complex  sense  organisms  and 
instincts,  and  it  seems  tojne  that  it  was  possible  that  a 
method  of  dealing  with  the  fly  might  have  been 
obtained  if  a  very  close  study  of  the  fly  itself  had  been 
made  from  a  i-ather  broad  point  of  view.  We  have, 
for  instance,  to  quote  a  specific  case,  a  fly  in  India 
which  is  extremely  troublesome  to  fruit,  and  by  a 
purely  chance  discovery  it  was  found  that  the  flies 
over  a  lai'ge  area  could  be  attracted  to  one  particidar 
spot  by  the  mere  exposure  of  citronella  oil.  Further 
investigation  has  shown  that  that  is  due  to  the  fact 
that  the  male  I'ecognises  the  female  to  some  extent 
because  she  apparently  gives  oif  small  quantities  of 
this  oil,  and  so  you  can  attract  surprisingly  large 
mimbers  of  the  males  of  this  species  by  simply  putting 
out  citronella  oil.  It  is  apparently  true  that  for  some 
fly  species  there  is  some  specific  compound  which  is 
given  off  by  the  females  with  which  you  can  attract 
the  males.  In  Pusa,  where  we  have  no  othei'  means  of 
dealing  with  this  fly,  we  now  cope  with  it  quite 
successfully  with  little  trouble  by  simply  putting  out 
sheets  of  tanglefoot  smeared  with  citronella  oil. 

5003.  What  was  that  for  ? — Daciis  persicn',  a  fly 
which  attacks  fruits,  peaches,  mangoes  and  other  forms 
of  fruit.  It  seemed  to  me  that  study  directed  to  that 
point  might  possibly  yield  some  method  of  trapping 
tsetse-flies  on  a  large  scale. 

5004.  That  suggefstion  is  of  great  interest  Taking 
the  particular  habits  of  this  fly,  is  there  any  particular 
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suggestion  you  would  make,  not  with  regai'd  i;o 
attraction  and  destruction  of  the  fly,  l^ut  with  regard 
to  tlie  finding  and  destruction  of  the  i^upii;  P — should 
imagine  that  practically  nothing  was  possible.  This  is 
a  case  where  it  seems  to  me  local  knowledge  is 
everything,  and  that  a  person  who  had  never  seen  the 
pupariuiu  or  the  fly  could  really  not  express  any 
opinion.  When  I  first  went  to  India  we  were  totally 
ignorant,  for  instance,  of  where  Tahunas  bred. 
Tdhaims  is  one  of  the  commonest  blood-sucking  flies  in 
India,  and  they  occur  in  great  numbers,  and  one  would 
have  thouglit  it  was  impossible  to  live  in  the  country 
and  study  insects  without  knowing  where  the  larva; 
wei-e.  When  we  had  once  found  one  larva  a  person 
with  a  little  exijerience  could  go  walking  across  country 
and  say.  "  There  yoii  will  find  Tnhnims  larva;."  It  may 
l)e  the  same  witii  Glossiiia.  It  has  been  so  with  a  good 
many  insects.  It  is  just  that  kind  of  personal 
experience  wliich  is  needed. 

.")005.  When  you  were  successful  in  tlie  experiment 
you  have  told  us  about,  and  attracted  by  this  particular 
method  males  to  a  particular  spot,  of  cour.se  the  males 
met  with  a  disappointment — the}^  did  not  meet  the 
females  ? — No,  they  were  trapped. 

.')i>OG.  What  was  the  effect  on  breeding  ?  Were 
tliere  sufficient  males  left  elsewhere  to  continue  the 
breed  or  did  it  destroy  the  fly  23ractically  ? — It  wiped 
out  the  fly  practically. 

•")()07.  So  many  males  were  attracted  to  this  dis- 
Mppointing  spot  that  the  females  were  left  alone  ? — 
Yes,  and  practically  from  our  point  of  view  as  a  pest 
the  thing  went  oft' ;  there  were  a  few,  but  very  few, 
left. 

."j008.  From  what  you  havei'ead  about  tsetse  should 
you  say  that  tliey  would  sustain  their  existence  with- 
out, f  will  not  say  an  adequate,  Init  without  a  fair 
su[)ply  of  blood  food? — I  shoiild  think  they  would 
sustain  existence  for  a  fairly  long  period. 

•M)'J9.  And  breed? — 1  do  not  think  they  could 
Indeed — no. 

.")UlO.  Still,  I  have  always  been  a  little  bit  puzzled 
with  this  point,  and  perhaps  you  could  tell  us  about 
it  :  there  are  many  insects  which  always  get  l)lood 
when  they  can,  and  as  far  as  one  can  ."judge  must  have 
very  few  opportunities  of  getting  blood,  and  yet  they 
subsist  in  very  large  numbers.  How  in  a  case  of  this 
kind  (if  I  am  not  wrong  in  saying  that  there  are  such 
cases)  woiild  you  explain  that  ? — It  is  a  fact,  I  Itelieve, 
that  that  is  so,  for  instance,  with  same  m(«quitoes,  but 
the  mosquito  deposits  eggs.  The  sul)stance  from 
wliich  those  eggs  are  formed  is  laid  up  in  the  pupa 
before  the  fly  emerges.  Many  insects  do  not  feed  at 
all  in  the  ad\ilt  stage,  but  still  are  able  to  deposit  eggs, 
the  material  for  which  has  been  laid  up  in  the  larva 
stage.  Glosgiim  do  not  do  that ;  tlie  egg  and  larva 
have  to  be  entirely  provided  for  by  the  parent,  and 
therefore  if  Ijlood  or  food  is  imol)tainable  it  seems 
clear  that  the  development  inside  the  fly  of  its  larva 
is  impossiljle.  But  the  case  of  GIos>itna  is  in  that  way 
unique  as  opposed  to  the  mosquitoes  and  other  insects 
which  simply  deposit  eggs.  Tlie  adult  has  to  provide 
for  the  whole  nourishment  of  the  larva  inside  it  for  the 
whole  of  its  life. 

.")011,  Would  you  go  so  far  as  to  say  that  if  flies 
were  imable  to  get  blood,  or  a  vei-y  small  proportion 
of  them  alone  got  it,  they  would  of  themselves  dis- 
appear in  the  absence  of  breeding  power  ? — I  should 
say  it  was  probable,  Init  there  is  no  statement  you  can 
make  generally  in  entomology  which  is  not  contra- 
dicted somewhere  or  another.  General  statements  in 
entomology  are  hopeless  things  to  my  mind.  It  seems 
probable. 

,')012.  Have  you  ever  had  any  experience  of  an 
experiment  to  endeavour  to  attract  flies  generally  to  a, 
particular  place  in  the  hope  that  they  might  breed 
there  and  that  you  might  have  access  to  their  lireeding 
places  in  that  way  by  creating  as  it  were  artificial 
bi-eeding  places  ?  Tou  see  what  I  mean  •  —  1  see 
what  j'ou  mean  exactly.  I  have  had  no  experience 
except  in  the  case  of  individual  species  of  which  we 
knew  the  tastes  fairly  well.  This  summer  I  wished  to 
get  a  lai'ge  supply  of  a  maggot  for  a  particiilar  pur- 
pose, and  in  thinking  it  over  and  watching  the  insect 
o  i!ii:!a 


a  bit  I  exposed  what  I  considered  was  an  adequate 
material  to  attract  it  to  lay  eggs  and  I  was  entirely 
successful.  I  had  no  reason  to  think  the  insect  was 
in  the  neighljourhooil,  ))ut  I  was  able  to  get  a  large 
supply  of  the  eggs  deposited  under  conditions  in  which 
they  were  able  to  live,  but  then  I  knew  more  or  less 
what  the  tastes  of  the  insects  were.  I  dare  say  that 
wouM  be  possible  with  Glossina  if  one  was  able  to  make 
a  close  study  of  it,  but  it  would  not  be  possi))le  to  do 
it  on  any  general  principles. 

•->013.  Have  you  by  any  chance  read  a  paper  by 
Mr.  Fiske  on  Glossina  ^ — I  do  not  think  so. 

5U14.  (Sir  William  Leishman.)  One  of  the  things 
we  should  wish  to  study  would  be  obviously  the 
flighting  of  the  tsetse-fly.  Could  you  give  us  any 
suggestions  as  to  the  way  in  which  that  might  ba 
tackled  ?  It  would  involve  marking  a  numljer  of  flies. 
I  suppose  ? — Probably,  I  think,  yes.  It  is  apparently 
l^ossible  to  mark  flies  and  let  them  loose  and  identify 
them  after  considerable  periods.  A  good  deal  of  work 
has  Iseen  done  with  that  in  England ;  Mr.  Howlett  and 
others  have  done  work  in  connection  with  that  witli 
regard  to  the  fly  plague  at  Norwich.  One  has  to  catch 
the  flies,  and  one  can  paint  them  on  the  dorsal  surface 
of  the  alidomen  or  the  thorax  and  release  them  with- 
out interfering  with  them.  I  sliould  think  that  wi  iuld 
1)6  necessary. 

5015.  That  would  be  l)otter  than  clipping  olf  a  l.)it 
of  leg  or  something  like  that  ? — I  think  so. 

5016.  Have  you  made  any  experimental  study  of 
the  sense  organs  in  the  antenna'  of  insects  ? — Of 
insects  generally  I  have. 

5017.  Might  I  ask  on  what  lines  the  exj^eriinents 
you  made  have  been  ? — In  studying  the  sense  organs 
there  are  two  lines  of  work  which,  as  it  were, 
come  together  at  a  point.  One  is  the  minute  study  of 
the  structure.  One  can  get  clues  from  studying  tlie 
structure  minutely,  and  by  '•  minutely "'  I  mean  to  say 
we  get  a  section  and  study  it  in  the  finest  possible 
detail  in  the  hope  of  finding  evidence  of  what  may 
be  sense  organs.  The  other  line  which  leads  to  the 
same  point  is  the  close  observation  and  study  of  the 
insect  itself.  An  observant  study  of  the  insect  ])y 
itself  frequently  is  somewhat  barren  of  results,  I  think, 
unless  it  is  worked  in  with  the  study  from  tlie 
structural  side.  Of  course,  the  study  from  the 
structural  side  alone  is  comparatively  useless  and  you 
must  do  with  it  the  study  oi  the  hal^its.  By  working 
systematically  with  those  two  things  I  think  one  can 
get  some  idea  of  what  the  insect's  mind  is  doing,  what 
it  is  thinking  to  some  extent,  what  its  instincts  are, 
how  far  they  are  instinctive  things,  and  how  far  purely 
reflex  things,  and  so  on.  The  really  important  thing 
in  that  is  the  minute  and  close  study  of  the  one  species. 
If  I  wanted  to  tackle  an  insect  pest  in  India,  I  used  to 
go  myself  to  the  f)lace  where  I  could  study  it  most 
easily,  and  the  only  thing  to  do  is,  as  it  were,  to  absorb 
oneself  and  steep  oneself  in  the  insect  and  try  in  a 
way  to  feel  wliat  the  insect  itself  feels  like  and 
so  get  an  idea — it  may  be  wrong ;  but  you  get 
eventually  a  sort  of  picture  in  your  mind  of  what  the 
insect  is  doing  and  why  it  does  it.  That  is,  I  think, 
the  root  of  the  whole  of  successful  entomology  at  the 
present  time. 

5018.  It  is  possible,  I  suppose,  to  study  the  effects 
of  various  stimuli  on  the  fly? — Yes,  you  can  study 
those  correctly,  chemical  stimuli  and  the  effect  of  light, 
wind,  and  heat. 

5019.  And  smells  ?— Yes.  I  think  the  study  of 
those  simply  as  mechanical  things  is  not  as  fruitful  as 
the  more  personal  and  perhaps  less  accurate  observa- 
tion. 

502<>.  You  told  us  an  interesting  experience  about 
finding  the  Tdbanus  larva'  in  India;  what  sort  of 
situations  were  these  larva;  found  in  ? — Tabanuf  larvae 
are  found  in  small  pools  which  contain  a  considerable 
amount  of  fallen  leaves  and  similar  rotting  material, 
aud,  as  a  rule,  they  are  not  exactly  under  trees,  but 
they  are  in  small  open  spaces  surrounded  liy  trees  very 
frequently.  Frequently  there  is  fairly  coarse  vegeta- 
tion round  the  pools.  Now  those  kind  of  pools  I  think 
are  distinct  from,  for  instance,  a  large  pond  or  lake  or 
river,  or  a  pooh  in  which  there  may  ])o  no  rotting 
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vegetable  material,  but  say  large  quantities  of  pond 
weed.  One  gets  to  distinguish  different  kinds  of  pools 
and  ponds,  and  to  get  a  rough  idea  of  what  is  in  them. 
It  is  in  that  way  that,  having  once  found  the  particular 
kind  of  pool  in  which  Tahatms  larvae  bred,  one  was 
more  or  less  able  with  certainty  to  say,  "You  are 
likely  to  find  Tahanus  there,"  and  find  it  and  go  to 
another  pool  and  say,  "  You  will  not  find  them  there." 
It  is  difficult  to  descrilje,  because  it  is  in  one's  own 
personal  experience. 

5021.  Is  Tahanus  purely  a  blood-sucking  insect? 
Have  you  any  reason  to  think  it  feeds  on  anything 
except  blood  ? — I  have  no  reason  to  think  so ;  I  think 
it  is  purely  a  blood-sucking  insect,  so  far  as  my  experience 
goes. 

5022.  In  your  experience  do  blood-sucking  insects 
drink  watei"  at  all  ? — I  cannot  say  in  free  life  :  in 
captivity  they  do,  some  of  them  anyhow. 

5023.  Which  ones,  may  I  ask  P — I  am  afraid  I 
shall  be  unable  to  recollect,  but  I  am  thinking  of  the 
Tabanids  of  the  geneiu  Tahanus  Pangonia  and  Chrysops. 

5024.  Perhaps  you  might  include  any  others  you 
think  of  when  you  get  your  proof  ? — I  could  do  that 
more  easily,  because  I  shall  have  to  think  back. 

5025.  Have  you  any  evidence  at  all  of  any  seasonal 
concentration  of  flies  which  you  have  studied  in  certain 
areas  ? — I  do  not  entirely  understand  the  question. 

5026.  The  point  of  my  question  is  whether  flies 
which  you  find  at  one  time  of  the  year  showing  a 
certain  distribution,  at  another  season  of  the  year  may 
tend  to  congregate  definitely  in  one  particular  place, 
and  then  again  to  spread  themselves  away  from  that 
centre.  We  have  had  such  a  thing  described  to  us  in 
connection  with  the  tsetse-fly. — I  can  only  at  the 
moment  think  of  one  case  which  was  observed,  and 
which  Mr.  Howlett  and  myself  considered  so  extra- 
ordinary that  we  looked  out  for  it,  and  paid  special 
attention,  and  that  was  the  case  of  a  species  of  Cera- 
topogon,  which  is  one  of  the  smaller  flies  which  we 
f  oimd  one  day  in  very  large  quantities  on  a  particular 
tree.  It  was  a  very  large  pipul  tree,  and  we  found 
very  large  quantities  indeed.  That  phenomenon  we 
saw,  perhaps,  for  24  hours,  ceitainly  not  longer  than 
48  hom-s,  and  then  the  flies  disappeared,  and  could  be 
found  one  or  two  here  and  there  scattered  over  the 
whole  place.  We  have  observed  that  I  can  certainly 
say  in  two  siiccessive  seasons ;  I  do  not  know  about 
more.  I  should  have  to  find  out  from  Mr.  Howlett, 
who  particulaiiy  studies  these  things.  That  is  the 
only  case  I  know  of  that  comes  anywhere  within  that. 

5027.  Had  yoi\  noticed  any  physical  features  aboiit 
that  locality  or  aboiit  the  weather  on  the  occasions  you 
observed  it  ? — No,  we  were  unable  in  any  way  to  account 
for  it ;  it  seemed  to  iis  an  extremely  remarkable  pheno- 
menon, and  Mr.  Howlett  jDaid  more  attention  to  it 
than  I  did,  and,  at  the  end  of  it,  I  think  I  can  say  that 
he  was  unable  to  find  any  one  factoi'  which  could  have 
influenced  those  flies  in  coming  to  that  particular  spot 
at  that  time. 

5027a.  (Sir  Macheuzie  Chalmers.)  Was  it  always  a 
pipul  tree  ? — Yes,  it  was  the  same  pipul  tree  in  the 
same  spot. 

5028.  How  long  have  you  been  working  in  India?- — 
I  was  there  10  years. 

5029.  Could  you  give  us  any  instance  by  way  of 
analogy  in  which  disease  in  man  or  animal  has  been 
attacked  through  the  insect  can-iers  successfully  ? 
You  have  mentioned  one,  could  you  give  us  any 
others  ?^ — A  case  in  which  what  has  been  done  ? 

5030.  Where  the  insect  has  cari-jed  disease,  and 
where  the  incidence  of  that  disease  has  been  attacked 
through  the  insect. — My  special  business  in  India  was 
not  connected  with  that ;  Mr.  Howlett,  my  colleague, 
was  entirely  in  charge  of  that.  The  case  I  gave  of 
Tahamis  is  not  a  case  of  carrying  disease ;  it  was  a 
direct  pest. 

5031.  Could  you  give  us  any  other  instance  (it  does 
not  matter  whether  disease  is  carried  by  the  insect  or 
whether  the  insect  is  a  direct  pest)  where  insects  have 
been  successfully  attacked  ? — I  had  to  do  with  a 
number  in  India,  and  perhaps  the  most  striking  case 
we  had  was  the  case  of  bollwoi'm  in  cotton,  an  insect 
pest  which  attacked  cotton  in  the  year  1905  in  the 


Punjab,  and  which  occurred  over  an  area  of  750,000 
acres  scattered  over  a  larger  tract  of  countiy.  The 
outbreak  was  entirely  unforeseen  and  unexpected,  and 
our  attention  was  not  drawn  to  it  until  the  crop  was 
coming  into  flowei',  because  it  is  only  then  the  piest 
begins.  I  went  up  to  see  it,  and  before  going  to  the 
sjDot  I  saw  the  Government  of  the  Punjab  at  Lahore, 
and  from  all  the  papers  and  records  we  had  before  us 
we  came  to  the  conclusion  that  it  was  nothing  to  do 
with  insect  pests,  but  to  make  the  matter  clear  I  went 
on  the  spot,  and  directly  I  got  there  I  found  it  was 
entirely  due  to  this  bollworm.  We  could  do  nothing 
that  season ;  the  cotton  crop  was  in  flower,  and  there 
was  practically  no  ci'op  left.  We  lost  the  whole  of  the 
cvop.  After  carefully  studying  it  on  the  spot  and 
going  about  and  thinking  it  over  and  sitting  in 
cotton  fields,  I  eventually  went  back  to  the  Govern- 
ment of  the  Punjab  and  suggested  that  three  things 
should  be  done.  One  was  the  destruction  of  the 
cotton  plant  in  the  winter,  the  second  was  the  growth 
of  a  particular  plant  which  we  thought  would  lie  more 
attractive  than  cotton  to  the  bollworm,  and  the  third 
was  a  hazardous  thing.  I  suggested  that  the  outbreak 
was  dxie  to  the  fact  that  in  the  preceding  winter  there 
had  been  an  extensive  frost,  and  that  this  frost  had 
destroyed  the  parasite  which  normally  keeps  in  check 
this  bollworm.  We  found  the  parasite  was  absent  in 
that  season,  whereas  we  knew  it  had  been  present  in 
the  previoits  season.  I  suggested  we  should  map  the 
line  down  the  countiy  to  which  the  frost  had  extended, 
and  below  that  line  introduce  the  parasite  again  into 
the  Punjab  if  we  could.  Those  things  were  done  the 
following  season  ;  they  were  done  partly  by  the  district 
officers,  and  partly  by  direct  apj)eals  by  leaflets. 
One  was  a  complete  failure ;  we  found  that  the  plant 
we  wished  to  grow  as  an  alternative  food  plant  was  a 
garden  plant,  and  could  not  be  grown  in  the  fields,  and 
although  an  enormous  effort  was  made  to  distribute 
seed,  and  practically  every  village  in  the  country  got 
seed,  we  could  not  grow  it.  The  other  two  were 
completely  successful.  We  restored  the  cotton  crop  ; 
there  was  nowhere  a  loss  of  more  than  one  quartei'  in 
that  year,  and  we  restored  the  normal  condition  of 
things.  Now,  it  was  not  clear  how  far  that  was  due 
to  the  parasite  or  to  nature,  but  fortunately  for  us  an 
area  in  Scinde,  which  comes  under  the  Bombay 
Goveinment,  had  not  been  treated ;  the  Bombay 
Government  were  not  confident  that  we  could  do 
anything,  and  nothing  was  done,  and  the  following 
year  in  Scinde  the  cotton  crop  was  again  practically  a 
total  loss,  and  the  parasite  was  shown  to  be  absent. 
In  the  third  year  we  re-introduced  the  parasite  into 
Scinde  and  restored  normal  conditions.  1  think  that 
is  about  the  most  striking  case  I  have  had  personally 
to  deal  with.  We  gambled,  of  coui'se,  on  the  cold 
winter  and  the  parasite  business,  but  I  think  we  were 
successful.  Now  whenever  there  is  a  cold  winter  we 
do  not  wait  for  the  cotton  crop  to  be  destroyed,  but 
we  run  in  parasites  the  following  season  from  parts  of 
India  in  the  south  where  we  can  get  them. 

5032.  Is  there  any  other  analogy  you  can  give  us  ? 
— My  whole  business  in  India  was  this  sort  of  thing, 
and  I  could  take  up  the  time  of  the  Committee  for  a 
long  period  going  over  it. 

5(333.  That  was  a  very  striking  case  ?^ — Yes,  I  think 
it  was  the  most  striking  case  of  the  kind  I  have  had 
personally  to  deal  with.  We  have  to  do  these  things, 
and  one  has  to  study  the  thing  and  try  to  fiiid  the 
weakest  spot  in  the  insect,  and  go  for  it. 

5034.  T  suppose  you  do  not  know  if  there  is  any 
likelihood  of  any  parasite  being  found  which  could 
successfully  prey  upon  the  Glossina  ! — I  think  it  is 
extremely  improbable  that  there  is  any  direct  parasite, 
but  it  seems  to  me  likely  that  there  is  something 
which  preys  on  the  tsetse -fly  itself,  not  by  simply 
parasitising  it.  but  preying  upon  it,  catching  it,  and 
killing  it. 

5035.  Not  an  insect,  but  a  bird  you  mean  ? — Quite 
possibly  an  insect. 

5036.  That  would  be  a  matter  for  observation  — 
Local  observation  and  study. 

5037.  (Dr.  Chalmers  Mitchell.)  Supposing  you  had 
the  duty  of  trying  to  deal  with  the  tsetse-fly  question  in 
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Africa  iu  the  same  way  as  you  had  to  deal  with  insect 
pests  in  India,  precisely  what  steps  would  you  take 
now. — Do  you  mean  at  once  ? 

5038.  Yes. — I  think  I  should  inquire  as  to  where  1 
could  most  easily  see  large  quantities  of  tsetse  under 
natural  conditions. 

5039.  That  you  could  be  told  at  once. — I  would 
then  go  to  the  place,  and  I  know  no  other  method  l:>ut 
to  sit  there  and  observe  and  study  the  insect  and  think 
about  it,  and,  as  it  were,  steep  oneself  in  the  tsetse-fly 
until  one  began  to  see  a  way  out.  In  my  experience 
there  nearly  always  is  a  way  out ;  it  may  be  something 
you  dream  about  at  night  or  it  may  be  something  that 
comes  to  you  from  direct  ol;)servation,  but  sooner  or 
later,  if  you  think  enough  about  the  thing,  it  seems  to 
me  you  get  a  remedy.  Frequently  the  remedy  is 
impracticable  on  account  of  cost ;  that  is  the  bugbear 
of  this  sort  of  thing ;  one  has  often  to  begin  to  think 
about  cost,  but  that  is  the  way  I  would  proceed  first, 
and  after  three  months',  or  four  months',  or  six  months" 
experience  of  the  insect  itself,  I  think  one  would  Ije 
able  to  see  how  one  could  best  proceed  further. 

5040.  Of  course,  you  have  been  10  years  in  India, 
and  you  are  now  in  London  very  fully  occupied  ? — 
Yes. 

5041.  Supposing  instead  of  it  being  your  duty  to 
go  yourself  you  had  to  select  some  person  to  send,  do 
you  think  it  would  be  difficult  for  you  to  find  such  a, 
person  ? — I  think  extremely  difficult. 

5042.  Why  ? — In  my  experience  the  people  who 
care  for  that  sort  of  thing  are  extremely  few.  It  is 
not  pleasant,  and  I  think  many  people  think  that  it  is 
in  some  way  undignified  to  sit  down  and  study  one 
small  insect,  and  it  has  been  my  practical  experience 
that  it  is  extremely  difficult  to  get  men  who  will  do 
that  kind  of  thing  in  that  particular  way. 

5043.  There  are  a  great  many  people,  as  you  know, 
who  are  what  is  called  trained  entomologists  ? — Yes. 

5044.  I  do  not  want  you  to  make  any  criticism 
upon  people  in  your  ovm  line  of  professional  work,  l)ut 
do  I  gather  from  you  that  you  would  not  have  much 
confidence  in  the  average  trained  entomologist  ? — I 
should  not  for  this  particular  thing  :  I  think  that  it 
would  be  extremely  difficult  to  get  somebody  who 
thought  of  it  and  got  at  it  in  that  sort  of  way. 

5045.  Would  it  be  necessary  for  such  a  person  to 
be  what  is  called  a  trained  l)iologist  P  Supposing  you 
were  to  get  a  man  with  a  turn,  for  natural  history  and 
general  zoological  information,  do  you  think  that  sort 
of  type  of  man  would  be  useful  H — He  might  be  as 
useful  as  a  highly  trained  entomologist  or  a  specialist 
in  entomology.  I  think  it  is  a  question  of  personal 
characteristics  more  than  tiuining  or  anything  else. 

504(>.  If  you  widened  the  sphere  of  choice  in  thnt 
way  do  you  still  think  it  would  l)e  practically  impossible 
to  select  a  suitalile  person  'i — I  do  not  think  it  would  be 
impossible ;  I  think  someone  with  a  wide  knowledge  of 
men  who  was  able  to  have  a  larsie  number  of  men  to 
select  from  might  be  able  to  do  it.  I  had  in  India  a 
large  native  staff;  I  had  over  100  trained  men.  many 
of  them  with  university  degrees,  and  out  of  those  I  can 
think  of  in  the  whole  of  my  expei-ience  I  have  only  come 
across  two  men  who  had  that  particular  kind  of  Ijrain 
organisation  or  whatever  it  is. 

5047.  May  I  put  this  question  to  you  ?  You  are 
not  very  much  surprised,  cousiderijig  the  rarity  of  the 
kind  of  power  of  observation  which  yow  wish,  to  find 
that  great  strides  have  not  been  made  on  the  entomo- 
logical side  yet  with  regard  to  Glossina  f — No,  I  am 
not. 

5048.  But  it  does  not  affect  your  confidence  in  the 
possibility  of  proceeding  to  attack  the  disease  by  that 
method  "r* — I  hnve  formed  the  opinion  that  the  insect 
has  not  been  sufficiently  studied  from  that  point  of 
view.  As  I  said  at  the  beginning.  I  think  attention 
has  been  focussed  upon  other  points,  and  that  that 
particular  point  has  not  been  gone  for. 

5049.  Your  experience  would  generally  lead  you  to 
believe  that  if  you  could  get  the  right  type  of  man  it 
is  more  prol>able  than  not  that  the  weak  point  in,  the 
life  history  of  the  insect  could  be  found  ? — I  think  so. 

5050.  (Mr.  B'Othschild.)  1  have  only  one  or  two 
questions   to   ask   you.     The    Glossind   has  a  very 


peculiar  sensory  organ  on  the  antenme,  and  therefore 
at  first  sight  what  you  stated  to  the  Chairman  about 
the  attraction  to  the  males  of  this  other  fly  would  seem 
to  apply,  but  unfortunately  this  organ  (and  apparently 
entirely  the  same  organ)  is  found  in  both  sexes.  Now 
I,  iu  the  course  of  purely  cabinet  work,  have  come 
across  two  or  three  very  extraordinary  cases.  There  is 
a  certain  genus  of  Oriental  moths,  of  which  there 
aie  some  20  or  30  species,  and  they  iu  both  sexes 
have  practically  the  same  form  of  antennaj,  but  there  is 
one  species  not  very  diffei'ent  from  the  others  which 
has  an  enormous  sensory  organ  on  the  middle  of  the 
antenna'  of  the  male.  In  the  case  of  that  moth  we 
should  naturally  look  out  at  once  for  some  special 
attraction,  supjjosiug  it  to  become  a  pest,  but  in  the 
case  of  the  Gloasiiia  the  fact  of  the  creature  possessing 
in  both  sexes  the  sensory  organ  seems  to  show  that  this 
sensory  organ  plays  a  decided  part  not  so  much  in  the 
sexual  life  of  the  creature  as  in  its  food  ? — -Yes. 

5051.  But  we  are  also  told  that  the  tsetse-fly  follows 
moving  bodies  rather  than  stationary  bodies  in  search 
of  food,  and  that  it  prefers  a  dark  colour  ?— Yes. 

5052.  That  seems  to  show  again  that  the  sensory 
organ  is  not  one  connected  with  food,  which  naiTows 
the  question  down  to  whether  it  is  to  find  a  suitable 
locality  for  the  process  of  breeding  on  the  part  of  both 
sexes.  Do  you  not  think  that  if  either  a  triiined  or  an 
untrained  entomologist  were  sent  o)it  there  he  should 
]>e  instructed  rather  to  study  the  thing  from  that  point 
of  view  flrst,  because  it  is  evident  that  as  we  know  what 
attracts  the  Glossina  from  the  point  of  view  of  food,  and 
as  we  know  that  its  sensory  oi'gans  can  have  nothing  to 
do  with  sexual  search,  because  they  are  in  both  sexes, 
it  seems  to  have  something  to  do  with  the  searching  out 
of  locality,  and  therefore  might  lead  one  more  quickly 
to  the  breeding  places  — Yes.  I  think  that  is  possible, 
but  if  an  entomologist  were  sent  out  to  study  it,  it 
would  probably  lie  better  not  to  direct  his  attention  to 
any  <nie  particular  point.  I  mean  that  would  be  my 
own  feeling. 

5053.  You  mean  to  say  that  if  you  could  find  a 
competent  man  with  the  characteristics  you  have 
detailed  to  the  Committee,  you  would  say  to  him, 
''  Now  you  go  and  study  that  fly,"  and  no-t  tell  him 
anything  about  it? — Exactly. 

5054.  You  think  that  is  the  most  likely  way  of 
prciducing  a  result  ? — I  would  go  further  than  that, 
and  if  I  could  select  a  man  who  had  never  read  a  line 
about  Glossina  I  would  prefer  him. 

5055.  Then,  again,  in  answer  to  a  question  you 
stated  that  you  did  not  think  it  very  likely  that  one 
could  find  a  parasite  which  would  destroy  Glossina.  I 
think  Mr.  Austen  knows  or,  rather,  has  received  a 
reptM't,  that  from  a  pupa  of  the  Glossina  a  small 
Bombyliid  fly  has  l)een  raised.  Do  you  not  think  from 
experience  in  othei-  cases  that,  although  it  might  not 
be  so  easy  to  And  a  native  parasite  under  its  own  name 
which  would  destroy  it.  if  you  found  a  parasite  of  the 
same  genus,  or  clcjsely  allied  to  the  one  that  inhabits 
it  at  present,  and  introduced  that  from  somewhere 
else,  you  would  have  a  greater  chance  of  success  ? — 
Glossina  is  so  peculiar  in  being  the  only  pupijjarous 
genus  in  the  family  that  I  should  say  the  chances  of 
success  were  infinitesimally  small. 

505().  Supposing  you  discovered  there  were  parasites 
which  lived  on  Hippoboscids  — It  is  possi])le  it  would 
be  worth  while  introducing  it.  I  would  rather  seek 
for  the  parasite  of  some  other  pupiparous  insect.  I 
believe  pai'asites  on  Hippoboscids  are  not  known  to 
occur,  but  I  speak  entirely  from  memory. 

5057.  I  do  not  know  of  any  occurring,  but  I  merely 
thought  of  them  as  breeding  in  the  same  way  as 
Glossina. — As  being  the  most  likely  thing  ?  I  think 
that  is  quite  likely. 

5058.  (Mr.  Austen.)  You  told  us.  Professor,  of  a 
very  interesting  experience  of  yours  in  connection  with 
trapping  a  fruit  fly.  Have  you  had  any  similar  experi- 
ence in  connection  with  traps  for  blood-sucking  flies 
iu  India? — No.  I  have  not.  The  only  trap  for  blood- 
sucking flies  I  know  of  is  the  mosijuito  trap,  which  was 
discovered  in  Pusa,  and  which  is  not  bdsed  upon  that, 
but  is  based  on  the  liking  of  the  mosquito  for  a  dark 
place. 
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5059.  That,  I  think,  is  shared  by  all  blood-sucking 
Diptera,  is  it  not  ? — I  do  not  know — ^by  a  good  many, 
anyhow  ;  I  am  not  certain. 

5060.  Did  not  Mr.  Howlett  make  some  interesting 
oljservations  in  connection  with  the  attractions  of  human 
sweat  on  mosquitoes  ? — Yes,  I  believe  so  ;  and  Mr. 
Howlett  has  done  a  lot  more  work  on  tlie  Dacus,  his 
idea  being  to  distil  the  female  Daces,  and  to  discover 
what  the  predominant  odour  was,  analyse  it  chemically, 
and  then  reproduce  it  by  a  suitable  mixture  of  oils,  and 
so  get  at  the  method  of  attacking  and  destroying  any 
other  fly.  I  believe  fruitful  results  are  coming  from 
that. 

5061.  As  regards  enemies  of  the  adult  fly,  1  think 
you  said  you  would  be  inclined  to  expect  l^eCter  success 
from  them,  or  more  assistance  from  them,  than  from 
actual  parasitic  enemies  of  the  immature  stages  ? — Yes. 

506'2.  Since  it  is  necessary,  in  dealing  with  a  noxious 
insect  on  parasitic  lines,  to  go  to  another  c-ountry  where 
the  noxious  insect,  or  sometiaiug  like  it,  exists,  but 
is  not  injurious  owing  to  the  fact  tha,t  it  does  not 
exist  in  sufiicient  numbers  ;  and  since  we  know  in  one 
case  that  a  certain  wasp  has  been  found  to  provision 
its  nest  with  G.  palpalis,  would  you  suggest,  or  do 
you  think  it  would  be  likely  that  any  good  coiild  be 
attained  by  searching  for  some  predaceous  wasp,  in 
some  other  country,  which  is  known  to  prey  on  a 
l^lood-sucking  fly,  and  introdvicing  it  into  tropical 
Africa  ? — I  think  vei'y  valuable  results  might  come 
either  from  a  wasp  (I  did  not  know  there  was  one) 
wliich  behaves  like  that  with  Glossina,  but  I  should 
have  thought  a  wasp  like  that  which  stocked  its  nest 
with  large  Diptera  was  less  likely  than  one  of  the 
Asilida3  or  other  predaceous  flies  which  do  sometimes 
seem  to  specialise  on  particular  groups. 

5063.  My  next  question  has  reference,  in  the  first 
instance  although  not  altogether,  to  a  point  of  termi- 
nology. Since  a  certain  Avord  has  been  used  it  seems 
advisable  to  ask  a  question  on  it.  Glossina  is  really 
larviparom  and  not  pupiparous,  is  it  not?  It  is  the 
Hippoboscidae  that  produce  living  pupas  ?— Yes. 

5064.  Therefore,  so  far  as  it  goes,  that  gives  us 
perhaps  a  little  better  chance,  or,  at  any  rate,  renders 
such  an  insect,  although  only  for  a  brief  period,  moi-e 
open  to  attack  than  if  it  actually  extruded  a  pupa, 
as  is  the  case  with  a  Hippoboscids  ? — That  is  so. 

5065.  I  do  not  know  whether  my  next  question  is 
worth  anything,  from  the  trapping  point  of  view ; 
Tabanus,  to  which  reference  has,  I  think,  been  made, 
is  not  entirely  a  blood-sucking  fly,  is  it — I  know  no 
other  food  that  Tabanus  iisually  takes. 

5066.  Have  not  observations  been  made  which  show 
that  both  sexes  suck  honeydew,  for  instance,  and  has 
the  opinion  not  been  expressed  that  species  of  Tabanus 
are  probably,  at  any  rate,  capable  of  going  through 
all  then-  stages  without  a  meal  of  Ijlood  ? — I  did  not 
know  that  any  Tabanid  excejjt  Pangonia  would  take 
honeydew  or  liquid ;  I  have  seen  Pangonia  take  liquid, 
biit  I  would  have  thought  they  would  have  gone 
through  the  whole  of  their  stages  without  blood. 

5067.  Pangonia  r — Any  Tabanid. 

5068.  Do  you  mean  without  taking  any  food  at  all 
in  the  adult  stage  ? — Yes. 

5069.  (Chairman.)  Do  you  mean  any  fly  or 
Pangonia  ? — Any  Tabanid  ;  I  should  have  thought  they 
would  have  gone  through  their  stages  without  blood, 
but  I  do  not  pretend  to  know  the  habits  of  Tabanidai 
thoroughly  or  to  know  all  about  the  literature. 

(Mr.  A^nten.)  I  asked  that  question  because  obser- 
vations have  been  made  in  the  United  States,  which 
seem  to  show  that  Tabanida;  suck  honeydew  and  other 
things,  and  that  females  as  well  as  males  may  pass 
through  the  period  of  adult  life  without  tasting  blood. 

5070.  (Dr.  Balfour.)  What  was  the  nature  of  the 
parasite  of  the  bollwoi  m  of  which  you  spoke  ? — It  was 
a  Braconid. 

5071.  It  was  an  insect  ? — Yes. 

5072.  Have  you  studied  the  natural  fungus  piarasites 
of  insects  much  ? — No. 

5073.  So  that  you  are  unable  to  say  whether 
their  artificial  introduction  into  Glossimi  would  be 
a.  likely  method  of  dealing  with  the  latter  ? — From 
m.y  experience,  the  fungus  parasites  of  insects  are 


useful,  so  far  as  I  know,  in  only  two  groups,  the 
Aleurodids  and  the  Coccids,  the  scale  insects,  and  so  on, 
and  very  great  use  is  made  of  fungi,  but  from  13  years' 
experience  of  the  tropical  fungi,  at  all  events,  I  should 
have  said  that  there  was  not  much  hope  of  their  Ijeing 
successfully  used.  It  is  a  point  one  would  have  to 
keep  in  mind,  but  I  should  not  anticipate  very  much 
from  it. 

5074.  In  the  case  of  locusts  it  has  Ijeen  a  failure  ? 
— Yes,  it  has  been  a  failure,  but  owing  to  a  curious 
reason.  There  was  a  locust  fungus  sent  out  from  the 
Cape  some  years  ago  as  being  locust  fungus,  and  it 
was  used  without  success  in  a  good  many  parts  of  the 
world,  including  India.  It  was  discovered  some  years 
afterwards,  only  about  1906,  that  they  had  sent  out 
the  wrong  fungus,  that  the  fiingus  which  kills  the 
locusts  was  not  capable  of  cultivation  in  an  artificial 
jnedium,  and  they  had  been  sending  out  the  Mucor 
which  lives  on  the  dead  locusts. 

5075.  With  the  real  locust  fungus,  how  did  trans- 
mission take  place  from  locust  to  locust  r — In  this 
particular  case  I  could  not  tell  you ;  I  have  not 
sufficient  knowledge.  Tliere  is  another  fungus  which 
has  been  recently  used,  and  which  has  come  from 
somewhere  in  America — Central  America  or  South 
America — and  which  has  heen  repoi-ted  to  he  used 
with  great  success.  It  has  been  cultivated  in  Paris 
and  distributed  from  there,  but  this  has  happened 
since  I  left  India,  and  I  have  no  personal  experience 
of  it. 

5076.  Could  you  conceive  of  such  a  fungus  pa.rasite 
being  transmitted  by  the  tracheal  system  to  flies  ? — 
That  is  possible. 

5077.  I  have  i-ead  somewhere  or  another  of  a 
German  or  Austrian  method  for  dealing  with  moths — 
having  a  bright  light  attracting  them,  and  then  a  sort 
of  wind  shaft,  which  sucks  them  down  into  a  petrol 
tank. — Yes. 

5078.  Supposing  you  were  able  to  put  into  force 
the  imaginary  female  trick  in  the  case  of  Glossina, 
would  it  be  possible  with  such  a  strong-flying  fly  to 
use  that  wind  shaft  effectively? — I  think  quite,  if  you 
could  And  any  means  of  attracting  them. 

5079.  Would  it  be  a  better  way  of  dealing  with 
them  than  by  tanglefoot  ? — I  could  not  say. 

5080.  The  last  question  I  wish  to  ask  you  is  one 
which  I  quite  realise  you  may  not  be  able  to  answer. 
In  blood-sucking  flies,  do  you  think  there  is  sufiicient 
dift'erence  in  the  internal  anatomy  and  secretions  of 
the  male  and  female  to  prevent  a  protozoal  parasite 
like  a  ti'ypanosome  passing  through  its  cycle  in  one, 
say  the  female,  and  not  in  the  other,  say  the  male  ? 
— I  could  not  tell  that. 

5081.  (Chairman.)  I  take  it  that  generally  your 
view  is  that  there  are  a  number  of  possible  methods 
of  attack  which,  as  far  as  you  know,  have  not  yet  been 
tried  in  the  case  of  Glossina  ? — I  think  so. 

5082.  And  that  you  suggest  as  the  right  type 
of  person  to  deal  with  the  problem  a  young  and 
enthusiastic  man  who  happens  to  be  a  good  observer, 
I  imagine  ? — Yes,  that  is  what  it  comes  to. 

5083.  (Sir  Mackenzie  Chalmers.)  From  your  know- 
ledge of  other  insects  do  you  think  it  is  possible  that 
any  dip  is  likely  to  be  discovered  for  cattle  which 
would  have  a  repellent  effect  on  the  Glossina  ? — I  think 
it  is  extremely  likely.  There  has  recently  been  an 
outbreak  in  New  South  Wales  of  a  blow-fly  wliich 
attacks  sheep.  That  blow-fly  is  a  very  important  pest 
of  sheep,  and  1  was  recently  asked  whether  I  would  go 
out  to  Australia  for  a  period  of  years  to  study  it. 
The  whole  of  the  preliminary  arrangements  were  made 
and  we  had  planned  out  the  line  of  campaign,  and  that 
camjjaign  was  that  two  chemists  and  two  entomologists 
should  go  to  Australia  and  sit  with  a  large  supply  of 
flies  and  sheep  and  study  the  psychology,  as  it  were, 
of  the  fly  and  the  effect  of  dips,  and  I  have  very  little 
doubt  that  at  the  end  of  two  or  three  years  we  should 
have  got  a  dip  which  could  be  applied  to  sheep  and 
which  would  prevent  that  fly  coming  near  the  sheep. 

5084.  I  suppose  a  dip  which  would  apply  to  sheep 
or  cattle  could  be  used  to  some  extent  as  an  ointment 
applicable  to  man  in  a  fly  area  ? — To  some  extent, 
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yes ;  possibly  it  would  be  so  unpleasant  that  as  a 
practical  thing  it  would  not  amount  to  very  much. 

5085.  What  happened  ?  Why  did  you  not  go  to 
Australia  P — The  negotiations  are  not  yet  finished  ; 
that  is  the  present  position. 


5086.  (Sir  Stewart  Stoclcman.)  You  think  that  a 
good  dijj  might  be  found  ? — I  think  so. 

5087.  I  take  it  that  you  do  not  agree  that  a  good 
dip  exists  at  present  for  keeping  insects  oif  for  any 
lengthened  period? — Not  for  any  period,  but  1  think 
one  could  be  found. 


The  witness  withdrew. 


SEVENTEENTH  DAY. 


Tuesday,  16th  December  1913. 


At  the  Privy  Council  Office,  Whitehall,  S.W. 


PRE.SENT  : 

The  Right  Hon.  THE  EARL  OF  DESART,  PC,  K.C.B.  {Chairman). 

Mr.  E.  E.  Austen.  Dr.  W.  A.  Chapple.  M.P. 

Dr.  A.  G.  Bagshawe.  Colonel  Sir  W.  B.  Leishman,  F.R.S. 

Dr.  Andrew  Balfour,  ('M.(r.  Dr.  P.  Chalmers  Mitchell,  F.R.S. 

Mr.  E.  North  Buxton.  The  Hon.  L.  Walter  Rothschild,  F.R.S. 

Sir  Mackenzie  Chalmers.  K.C.B.,  C.S.I.  I  Mr.  A.  C.  C.  Parkinson  (Secreturij). 

Mr.  A.  E.  Horn,  M.D.,  B.Sc,  called  in  and  examined. 


o08S.  (Chairman.)  I  understaii'l  that  up  to  1910 
you  were  much  interested  in  and  had  a  good  deal  of 
experience  in  sleojjiug  sickness  ? — I  worked  for  six 
months  on  the  Gold  Coast  on  sleeping  sickness  alone. 

5089.  In  what  part  of  the  colony  was  that  ? — In 
what  is  called  the  Volta  River  di.strict. 

5090.  Is  that  a  paljX-ilis  district  or  morsitans  district, 
or  both  ? — It  is  Ijoth  ;  they  have  lioth  ■paljxdi^  and 
morsitans  there. 

5091.  Did  you  meet  with  mucli  human  sleeping 
sickness  there  ?— No.  I  w"as  worlcing  there  for  six 
months  examining  cases  over  a  district  of  about  350 
square  miles,  and  I  only  foimd  five  cases  of  sleeping 
sickness. 

5092.  Do  you  think  from  your  knowledge  of  the 
natives  and  your  observation  that  there  were  likely  to 
be  many  cases  of  which  you  would  not  l)e  aware  ? — 
Yes,  I  Ijelieve  there  would  be. 

5093.  I  suppose  it  is  a  question  you  cannot  possibly 
answer,  how  much  you  ought  to  multiply  your  five  in 
order  to  approximate  to  the  truth  ? — I  couhi  hardly 
answer  that,  but  they  gave  one  no  help  in  finding 
cases;  one  had  to  examine  every  one  who  was  sick  in 
the  hope  of  finding  cases. 

5094.  Was  there  much  moi-tnlity  there  from  general 
causes  ? — Nothing  very  much. 

5(,i95.  You  could  not  get  at  it  in  any  way  of  that 
sort  ?  What  would  you  say  was  the  most  prev:i.lent 
disease  among  the  natives  in  that  part  ? — There  was 
iK^thing  very  striking  at  the  time  I  was  there,  and  I 
do  not  think  the  mortaHtj'  could  be  ascriiied  to  any 
one  disease  in  particular. 

509().  As  I  understand  from  yom-  memorandum 
(tell  me  if  I  am  i-ight)  the  natives  wei-e  able  in  a  sense 
themselves  to  diagnose  sleeping  sickness  in  their  own 
pei'sous,  were  they  not  P — Yes,  they  were. 

5097.  And  from  what  you  say  I  infer  that  they  did 
not  look  at  it  as  a  very  fatal  or  serious  disease  ? — That 
is  so. 

5098.  I  should  like  to  follow  that  up  for  one 
moment.  In  that  belief  do  you  consider  that  they 
were  in  any  sense  justified? — It  is  very  difficult  to  say, 
because  they  sh<iwed  one  so  many  cases  in  which  they 
had  excised  glands  from  the  neck,  and  they  said  that 
these  were  cases  of  sleeping  sickness  which  were  now 
cnred.  They  then  presented  no  signs  of  sleeping  sick- 
ness, and  I  could  not  judge  as  to  whether  they  were 
correct  in  what  they  said,  namely,  that  they  had 
suffered  from  sleeping  sickness. 
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5099.  Had  they  a  specific  name  for  sleeping  sick- 
ness of  their  own  ? — I  do  not  think  they  had ;  I  did 
not  gather  the  name,  at  any  rate,  amongst  the  different 
triljes. 

5100.  Was  there  any  other  disease  at  all  prevalent 
which  would  affect  glands  in  a  similar  manner,  so  that 
they  might  confuse  one  illness  with  another  ?— There 
was  a  good  deal  of  common  dirt ;  they  were  not  cleanly 
people  as  a  general  rule ;  tiiey  had  a  good  deal  of 
glandular  intlaiumatiou  round  the  neck,  for  instance, 
and  the  childfi'u  suiTcr  from  pi'dioiJi  and  various 
diseases. 

5101.  Would  your  general  conclusion  be  that  there 
was  not  on  the  whole  any  very  large  quantity  of 
sleeping  sickness  in  that  district,  or  would  your  ex- 
perience not  be  sufficient  to  say  that  ? — I  thinlc  there 
was  not  a  very  lai-ge  quantity  ;  at  any  rate,  it  was  not 
in  an  acute  stage  ;  there  was  no  epi<lemic. 

5102.  If  we  are  rightly  informed  (and  I  have  no 
doubt  we  are)  gambiense  conveyed  by  palpaUs  is  a 
disease  that  m;iy  incubate  for  something  like  j^ears 
before  it  develops  into  any  acute  form.  Can  you  speak 
about  that  at  all  ? — I  have  no  experience  of  that. 

5103.  With  regard  to  morsitam:,  on  the  other  hand, 
we  a.i'e  told  the  disease  ruus  its  coui'se  very  swiftly 
and  is  very  acute.  In  the  districts  wdiere  you  yourself 
found  sleeping  sickness,  what  wei'e  the  I'elative  prop(3i'- 
tions  of  the  two  Hies  ?  You  see  what  I  am  driving  at  ? 
— Quite ;  I  found  about  equal  quantities  mixed 
together;  in  some  places  along  a  certain  road  one 
would  meet  with  palpaJis  and  iiiors/tans  in  practically 
equal  quantities,  and  the  same  throughout  the 
villages. 

5104.  If  I  follow  your  memorandum  rightly  the 
only  ti'ypanosome  you  yourself  found  was  gambiense  P 
—Yes. 

5105.  You  did  not  llnd  what  we  call  rliodesicns^e  or 
bnicci  ? — No. 

510G.  And  you  found  that  (I  am  not  quite  clear 
from  your  memorandum)  in  man  ? — That  was  in  man. 

5107.  Did  you  make  any  experiment  on  game  ? — - 
No.  I  did  not. 

5108.  Was  there  much  game  in  that  country.^ — 
A'ery  little  there. 

5109.  There  was  some? — A  few  small  antelope;  I 
practically  saw  none. 

5110.  Were  there  any  of  the  larger  mammals? — ■ 
Very  few  indeed.  I  saw  one  or  two  antelope  up  to  the 
harnessed  antelope,  l)ut  nothing  more  than  that.  There 
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were  bush  cow  (buffalo)  about,  but  I  never  saw  them  ; 
they  were  in  very  small  quantities  and  in  parts  to  the 
north  of  the  district  I  was  working  in. 

5111.  If  I  followed  you  quite  rightly,  so  far  as 
that  part  of  the  world  is  concerned  you  would  look  on 
man  as  the  reservoir  rather  than  the  wild  game  ? — 
Yes. 

5112.  Have  you  anything  to  say  about  domestic 
animals  ? — I  did  not  examine  the  domestic  animals  ;  I 
could  not  say. 

5113.  Are  there  cattle  in  that  country  ? — There 
are  goats  and  pigs,  not  cattle. 

5114.  Is  that  because  cattle  cannot  live  there  ? — 
Probably  it  is  ;  I  did  not  inquire.  I  imagine  they 
would  not  be  there  owing  to  the  large  numbers  of 
tsetse-fly. 

5115.  I  see  you  refer  to  Dr.  Gallagher's  finding 
large  numbers  of  trypauosomes  which  were  thought  to 
be  gambiense  in  the  blood  of  domestic  pigs. — Yes. 

5116.  As  far  as  that  goes  one  may  faiily  assume 
that  the  domestic  pig  was  tolerant  to  a  trypanosome 
which  might  be  gambiense  ? — I  am  not  sure,  because  at 
the  time  Dr.  Gallagher  found  these  there  was  a  good 
deal  of  sickness  and  the  pigs  were  dying  off  rather 
quickly.  I  believe  he  ascribed  their  death  to  the 
presence  of  the  trypanosome  in  the  blood.  There 
was  a  kind  of  epidemic  among  the  pigs  at  that  time. 

5117.  Were  those  trypauosomes  found  in  living  or 
dead  pigs  ? — They  were  found  in  living  pigs,  I  believe. 

5118.  And  pigs  were  largely  kept.  I  understand  ? — 
Yes,  I  think  so,  but  that  was  in  Southern  Nigeria, 
which  is  a  diffiei'ent  part  of  the  country. 

5119.  But  still  it  deals  with  the  point  I  am  on  just 
now  :  where  you  found  those  conditions,  would  it  not 
be  an  inference  that  the  pig  was  tolerant  to  this 
trypanosome,  and  I  assume  it  to  be  (/{mihieme  for  the 
moment  ? — Yes. 

5120.  If  the  pigs  were  alive  and  you  found  gambiense 
in  the  blood  of  the  pigs,  the  assumption  would  be  that 
the  pigs  were  tolerant  to  the  gambiense  ? — Yes,  except 
that  those  pigs  were  obviously  ill  at  the  time. 

5121.  But  they  were  tolerant  for  a  period,  and 
during  that  period  they  would  form  a  reservoir  ? — 
Yes. 

5122.  You  have  not  at  all  considered  the  question 
as  regards  Nyasaland  and  Rhodesia  ? — No,  I  have  had 
no  experience  of  that. 

5123.  You  have  no  doubt  heard  the  sxxggestion  that 
some  exj^eriment  should  be  made,  on  the  assumption 
that  wild  mammals  form  a  reservoir,  by  their  destruc- 
tion in  a  selected  district;  have  you  anytliing  you 
would  like  to  tell  the  Committee  about  the  effect  of 
such  an  experiment,  or  what  we  might  learn  from  an 
experiment  of  that  sort  ?— I  can  hardly  say  with  regard 
to  that  place,  biit  I  do  not  think  it  would  be  very 
effectual  in  West  Africa,  because  I  do  not  think  we 
get  the  game  in  most  places'  in  such  large  quantities 
and  so  near  the  natives  as  is  apparently  the  case  in 
East  Africa. 

5124.  You  yourself  from  your  personal  knowledge 
.  cannot  speak  with  regard  to  the  presence  of  the  human 

trypanosome,  whether  it  be  gambiense  or  whether  it 
be  rhodesiense,  in  wild  game  ? — No. 

5125.  Have  you  had  opportunities  at  all  of  observ- 
ing the  movements  or  the  habits  of  the  fly,  either  or 
both  ? — No,  except  during  this  period  when  I  was 
examining  sleejping  sickness  cases  in  the  Volta  River 
district.  They  wei-e  very  prevalent  at  one  time,  and 
about  a  moiith  later  they  were  very  much  fewer  in 
number. 

5126.  How  does  that  stand  in  relation  to  the  wet 
and  dry  seasons  ? — I  think  at  the  time  of  the  heaviest 
rains  in  August  they  are  very  prevalent,  and  at  the 
lend  of  September,  as  the  rains  begin  to  go,  they 
become  fewer. 

5127.  Were  those  large  areas  or  limited  areas 
where  you  found  them  at  times  in  lai'ge  quantities  ? 
— ^Perhaps  two  or  three  days'  travelling — 40  to  60 
miles. 

5128.  There  they  were  thick  at  certain  times  ? — 
Yes,  and  very  few  at  other  times. 

5129.  {Dr.  JBagshawe.)  I  should  like  to  ask  you  to 
what  you  attribute  the  small  incidence  of  human 


trypanosomiasis  in  the  Gold  Coast  ? — I  could  not  tell 
you  exactly  that  it  is  a  small  incidence.  There  is  a 
small  appearance  of  illness,  but  it  is  quite  possible 
that  there  may  be  an  immunisation.  Thei-e  may  be 
infection  of  the  native  who  does  not  show  the  illness, 
having  become  immune  to  it. 

5130.  If  that  were  the  case  would  you  expect  to 
find  tryf)anosomiasis  more  in  children  or  more  in 
adults  ? — I  think  perhaps  more  in  children.  The 
excessive  presence  of  trypanosomes  perhaps  might  not 
necessarily  produce  illness.  I  should  expect  to  find 
it  more  in  children. 

5131.  I  have  some  statistics  here  from  the  Gold 
Coast  by  Dr.  Kiughorn.  When  he  was  there  he 
analysed  apparently  the  age  distribution  of  89  cases, 
and  he  says  that  of  those  89  cases  79  were  over  11,  he 
calculates,  and  only  10  were  10  years  of  age  and  under, 
a  very  small  number. — Yes,  in  my  experience  I  found 
five  cases  of  sleeping  sickness,  two  of  whom  were 
children,  and  in  those  I  found  the  trypanosome.  The 
other  three  were  older  people  and  there  were  no  try- 
panosomes to  be  found,  but  they  presented  all  the 
clinical  signs  of  sleeping  sickness. 

5132.  You  think  the  disease  may  be  commoner  in 
children  than  is  supposed,  that  is  to  say,  that  childi'en 
may  harbour  the  trypanosomes  more  commonly  than  is 
disclosed  ? — I  think  that  is  so. 

5133.  Would  you  not  expect  them  to  present  signs 
of  illness  more  than  the  adults  ? — I  think  they  are 
possibly  confused  with  ordinary  malarial  fever.  The 
native  does  not  perhaps  analyse  them  more  than  that. 

5134.  You  think  it  is  likely  that  there  are  many 
cases  of  fever  in  children  which  possibly  are  due  to  the 
trypanosome,  but  which  are  held  to  be  fever  due  to 
other  causes  ? — Yes,  malaria,  for  instance. 

5135.  Todd  (of  course  it  was  not  the  same  colony) 
found  very  few  cases  in  children,  and  none  in  persons 
over  40  years  of  age.  Are  you  aware  that  Todd 
suggested  that  that  might  he  due  to  immunisation  ? 
—Yes. 

5136.  What  do  you  think  of  that  .P— I  think  it  is 
quite  likely. 

5137.  You  think  children  are  just  as  subject  to 
acquiring  infection  as  the  adult  natives  ? — -I  think  so. 

5138.  You  cannot  give  u.s  any  opinion  as  to  the 
average  duration  of  cases  in  that  country  ? — I  am 
afraid  I  cannot  say  anything  exact,  but  the  children  I 
saw  got  rapidly  ill,  more  ill,  and  died  shortly  after  I 
left  the  country,  I  heard. 

5139.  You  speak  in  your  summary  of  tsetse-flies 
being  spread  liy  the  formation  of  new  railways  ? — Yes. 

5140.  Could  you  give  us  any  names  ? — I  think 
Accra,  the  capital  of  the  Gold  Coast,  is  a  case  in  point 
About  seven  or  eight  years  ago  it  was  practically  free 
from  fly  up  to  within  18  or  20  miles  of  the  town,  and 
the  ponies  lived  there  quite  well,  but  I  hear,  although 
I  have  not  seen  it,  that  since  the  railway  was  built 
from  Accra  into  the  country  they  have  quite  a  nu^mljer 
of  fly  in  the  town  itself. 

5141.  Has  there  been  any  disease  amongst  the 
domestic  animals  ? — I  believe  the  ponies  will  not  keep 
so  well,  but  I  cannot  be  certain,  as  I  have  not  been 
there  since  myself. 

5142.  You  have  heard  that  the  fly  has  come  into 
the  town  ? — Yes. 

5143.  And  do  you  think  that  the  fly  will  breed 
there,  or  is  it  that  only  stray  specimens  are  brought 
in  ? — I  can  hardly  say  that.  I  imagine  they  are  not 
lireeding  very  much.  I  do  not  think  there  would  be 
any  facilities  for  theii'  breeding. 

5144.  Have  you  noticed  in  that  part  of  West  Africa 
any  seasonal  differences  in  the  distribution  of  the  tsetse- 
flies,  morsituns  or  palpalis? — Beyond  what  I  have  just 
mentioned,  that  towards  the  end  of  the  rains  they 
were  fewer  in  number ;  I  have  not  noticed  more  than 
that. 

5145.  It  has  been  suggested  with  regard  to  some 
tsetse-flies  that  in  the  diy  season  they  become  limited 
to  certain  areas  and  in  the  wet  season  thej'  spread. — I 
imagine  that  is  true. 

5146.  But  you  have  not  noticed  anything  of  the 
kind  ? — No  ;  certainly  in  the  dry  season  in  travelling 
vip  in  the  Northern  Territories  in  the  Gold  Coast  it  is 
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chiefly  near  watercourses  and  small  connections  of 
water  where  yoa  are  troubled  with  the  fly ;  when  you 
are  away  from  these  sort  of  places  you  do  not  see 
them  so  much. 

5147.  That  is  palpalis.  is  it  ? — It  is  both  palpaUs 
and  morsitans. 

5148.  (Mr.  Btixto^i.)  It  is  diSicult  for  a  layman 
like  myself  to  understand  how  the  railways  could  act 
as  spreaders  of  the  fly ;  have  you  any  hypothesis 
about  that  ?  In  what  way  would  it  operate  ? — • 
It  is  a  neai'ly  closed  carriage  passing  through  a  fly 
district  and  containing  people  ;  the  fly  finds  out  those 
people,  gets  in  there  and  is  carried  on  by  the  train 
mechanically  from  one  place,  its  home  perhaps,  to 
another  town  very  much  further  out.  I  think  that 
constantly  happens. 

5149.  And  you  think  tliat  would  be  sufficient  to 
account  for  it  ? — I  think  so.  There  are  several  trains 
a  day  and  proljably  several  flies  getting  into  each 
carriage. 

5150.  Have  you  any  experience  of  a  change  or 
growth  in  the  breeding  places  of  either  of  these  flies, 
either  unorsitans  or  palpalis  P — No. 

5151.  Because  unless  their  lireeding  places  are 
liaiidy  they  would  find  a  difficulty  in  retaining  their 
hold  on  that  town  of  whicli  you  spoke,  would  tliey  not  ? 
— Yes,  I  think  probably  oiitside  most  of  the  towns 
there  are  more  or  less  facilities  for  the  flies  to  breed. 
There  is  bush  tliere  and  damp. 

5152.  That  is  ? — Yes,  and  proba])Iy  morsi- 
tans also. 

5153.  What  is  the  population  of  this  area  ?  Would 
it  be  about  20  miles  scpiare,  or  less  ? — The  Volta 
River  ? 

5154.  Your  area. — In  which  I  was  working  at 
sleeping  sickness  ? 

5155.  I  understand  there  are  350  square  miles  in 
it ;  that  would  be  rather  less  than  50  miles  sipiare  ? — 
Something  less  than  that. 

5156.  Have  you  any  means  of  knowing  what  the 
populatitm  there  would  l)e  ? — I  am  afraid  not ;  I  can 
hardly  say  what  it  would  be. 

5157.  I  asked  the  question,  l>ecause  I  want  to  know 
what  proportion  these  five  cases  yon  found  bear  to  the 
total  population.  We  have  liad  figiu-es  in  other  cases, 
and  one  wants  to  know  whetlior  this  area  of  your's  was 
less  productive  of  the  disease  in  proportion  to  the 
jiopulation  than  others. — I  could  hardly  say  what  the 
population  would  be.  It  is  very  concentrated  in  some 
of  the  towns,  and  then  one  might  go  miles  and  not 
meet  anytliiiag  at  all. 

5158.  However,  you  do  not  know? — No. 

5159.  Did  you  ever  hear  in  the  course  of  your 
communications  with  natives  of  any  tradition  of  an 
epidemic  in  the  past  or  at  any  time  — Never ;  I 
inquii'ed  for  that  and  I  could  get  no  information. 

5160.  I  understand  you  think  the  small  number  of 
casps  is  due  to  a  certain  immunity  of  natives  ? — I  do. 

51  til.  Have  y<iu  formed  any  opinion  in  your  own 
mind  how  that  inimimity  originated  ?  Is  it  because  of 
the  slow  killing  olf  of  the  susceptible  natives  ?  or  take 
the  animals  which  are  immune,  what  is  your  theory 
about  the  acquired  immunity  ? — I  think  it  is  really  the 
survival  of  the  fittest,  probably  some  of  tlie  natives 
who  were  early  infected  died  and  some  have  been  able 
to  resist  the  infection. 

5162.  It  was  a  partial  resistance,  you  think,  and  it 
Ijecame  a  survival  of  the  fittest  ? — Yes. 

5163.  If  that  is  the  case  you  think  that  immunity 
would  be  inherited  to  some  extent  from  generation  to 
generation? — Yes.  I  should  believe  so. 

5164.  [Dr.  Balfour.)  Do  you  think  that  the  trans- 
portation of  flies  l)y  trains  would  be  greater  in  the  case 
of  trains  carrying  live  stock,  h(n-ses  and  cattle  ? — Yes, 
1  imagine  it  would  1)6. 

5165.  Have  you  any  experience  of  that? — -I  have  no 
knowledge  of  that. 

5166.  Have  you  any  evidence  to  offer  as  regards 
siniilai-  transport  by  steamers  ? — No,  except  travelling 
up  the  Niger;  I  ti-avelled  ;i  good  deal  there  and  one 
certainly  gets  a  large  numljer  of  flies  at  certain  places 
on  boiiril  which  triivel  with  you. 
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5167.  How  far  do  they  trave  ? — ^We  kill  them 
as  soon  as  we  can,  as  a  matter  of  fact,  ljut  I  think 
probably  they  would  be  with  you  the  greater  part  of 
the  day. 

5168.  Do  you  think  they  would  go  Ijeyond  the  area 
of  the  fly  belt  ?— I  think  so. 

5169.  And  they  might  be  carried  into  new  regions 
in  that  way? — Yes,  I  do  not  think  they  would 
travel  far. 

5170.  Do  you  think  it  is  possible  that  seagoing 
vessels  woidd  carry  them  also  ? — Such  boats  as  go  up 
the  Niger  might. 

5171.  Do  you  think  it  is  possible  that  they  would 
carry  them  along  the  coast  from  port  to  port  ? — That 
is  possible,  but  I  imagine  they  would  probably  not  go 
out  to  sea. 

5172.  I  see  that  an  obseiwer  in  the  French  Congo 
has  raised  the  question  of  the  transmission  of  sleeping 
sickness  there  by  sexual  intercourse,  the  point  that 
Koch  paid  attention  to  a  good  many  years  ago ;  have 
you  any  evidence  of  that  occurring  on  the  Gold  Coast  ? 
— I  never  found  any  evidence  of  that  or  anything 
suggestive  of  it. 

5173.  (Mr.  Audcii.)  In  the  district  with  whicli  you 
are  acquainted,  do  you  consider  that  G.  palpalis  is 
dependent  upon  big  game  for  its  continued  existence  ? — 
No,  in  this  Volta  River  district  there  was  very  little  big 
game  and  there  were  certainly  large  numbers  of  palpaUs. 
I  think  it  was  probably  the  domestic  animals  and  the 
natives. 

5174.  Do  you  consider  that  in  that  district  G. 
morsitans  is  dependent  on  the  big  game  for  its  continued 
existence  ? — I  do  not  think  so  ;  it  appeared  to  me  that 
they  took  every  opportunity  of  attacking  natives  and, 
of  course,  Europeans. 

5175.  It  has  l)een  suggested  that  the  proposed 
experiment  would  at  any  rate  show  whether  or  not 
G.  morsitans  is  dependent  on  big  game  for  its  continued 
existence,  but  I  take  it  from  yom-  answer  that  in  the 
Volta  River  district  at  any  rate  that  question  is  already 
answered  in  the  negative,  and  that  the  assumjjtion  that 
where  G.  morsitans  and  big  game  exist  together  the 
disa^ipearauce  of  the  big  game  necessai-ily  entails  the 
disappearance  of  the  fly,  is  not  borne  out  by  facts  ? — 
That  is  my  experience  in  the  Volta  River  district. 

5176.  Have  you  found  the  breeding  places  of  either 
species — G.  morsitans  or  palpialis  ? — No,  I  Iiunted  a 
good  deal  while  I  was  there  and  I  could  not  find  any 
larva;. 

5177.  Have  you  had  any  experience  in  trapping- 
flies  of  either  species  ? — No. 

5178.  Wei-e  you  able  to  make  any  observations  on 
natural  enemies  of  either  species  ? — No,  nothing  tha  t 
I  can  quote.  I  looked  out  to  see  if  I  could  ascei'taiu 
anything,  but  I  had  nothing  to  report  afterwards. 

5179.  (Mr.  Rothschild.)  I  have  not  got  much  to 
ask  you,  but  in  the  district  where  you  worked  had  you 
any  experience  of  clearings  round  villages  ? — Yes. 

518(1.  Did  you  notice  if  the  flies  did  not  frequent 
the  clearings  thei'e ;  in  other  words,  whether  the 
clearings  of  the  bush  made  any  difference? — It  did 
make  a  difference  as  far  as  one  was  able  to  clear,  but 
it  was  very  hard  work.  If  one  could  get  a  clearing  to 
something  approaching  lOU  yards,  there  was  quite  an 
appreciable  difference  in  the  number  of  fly  within  that 
cleared  area. 

5181.  In  those  villages  where  you  say  the  pigs  and 
goats  were  kept,  were  they  allowed  to  go  into  the 
bush  where  the  fly  was,  or  were  they  kept  strictly  to 
the  cleared  areas  ? — I  think  they  were  allowed  to  go 
anywhere. 

5182.  (Dr.  Chalmers  Mitchell.)  When  did  you  come 
to  know  of  the  distinction  between  morsitans  and 
palpalis  ^  I  take  it  you  are  not  an  entomologist  by 
profession  ? — No.  Before  1  went  out  there  I  had  a 
course  in  entomology  at  the  School  of  Tropical 
Medicine. 

5183.  Could  3'ou  tell  whether  a  fly  was  morsitans  or 
palpalis  without  catching  it  and  examining  it  closely  ? 
— No,  I  did  not  trust  to  that ;  I  caught  them.  One  was 
able  to  inspect  them  on  one's  clothes. 

5184.  Is  there  much  difference  in  their  habits  ? — I 
could  tell  practically  none  f'-om  what  I  saw  of  them,  but 
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1  WHS  not  studying  them  trom  the  eutomological  p;;unt 
of  view,  of  course. 

5185.  I  understand,  and  if  I  may  say  so,  your 
evidence  is  a  little  more  interesting  from  that  circum- 
stance. Practically  speaking,  it  was  an  identification 
by  the  methods  of  systematic  zoology,  not  from  the 
naturalist's  point  of  view  ? — Exactly. 

S1S6.  Following  up  that  it  is  hardly  necessary  to  ask 
you  this  :  I  suppose  the  natives  would  not  distinguish 
between  morsitaiis  and  palpalis  ? — I  do  not  think  so  ;  I 
never  found  that  they  did. 

5187.  The  natives,  I  suppose,  knew  that  bites  from 

these  flies  were  harmful,  or  did  they  ? — No,  they 

did  not  appreciate  that. 

5188.  Not  even  to  animals  ? — No,  I  do  not  think  so. 
They  are  not  an  agricultural  people,  at  any  rate  they 
do  not  keep  herds  of  cattle.  I  think  those  natives  who 
do  quite  appreciate  that  the  tsetse-fly  is  harmful  to  the 
cattle. 

5189.  You  told  us  that  the  cattle  were  not  an 
important  thing  thei'e. — No. 

5190.  So  that  practically  speaking  the  natives  do 
not  associate  the  presence  of  flies  with  disease  at  all. 
—No. 

5191.  Did  you  yourself  notice  any  diflrerence  in 
the  habits  of  the  two  flies  ?  —  No,  I  do  not  think 
I  did,  except  that  I  thought  I  was  able  to  distinguish 
the  bites  of  the  two  flies.  I  could  always  tell  if  I 
was  bitten  by  morsitmis ;  I  felt  it  immediately. 
With  palpalis,  however,  I  have  several  times  been 
bitten  and  perhaps  I  have  moved  my  arm  round  like 
that  {indicatintj)  and  I  have  found  a  big  spot  of  blood 
and  a  palpalis  dead,  which  had  been  feeding  although 
I  was  perfectly  unaware  of  it.  It  seemed  to  bite  more 
quietly.    That  is  the  only  thing  I  noticed. 

5192.  Was  the  one  fly  or  the  other  fly  moi-e  addicted 
to  watercoiirses  ? — Not  that  I  noticed.  Of  course, 
this  place  was  very  much  intei'sected  with  water- 
courses ;  it  is  a  pi'etty  high  forest  and  there  are 
numerous  small  watercourses  running  along  it. 

5193.  So  that  I  gather  you  would  not  rely  very  much 
upon  any  distinction — you  have  no  evidence  as  to  any 
very  great  distinction  between  the  flies  ? — No,  I  have 
not  apart  from  the  systematic  examination  of  them. 

5194.  You  spoke  of  finding  a  particular  trypano- 
some.  How  did  you  identify  it  ?  Did  you  identify  it 
out  there  ? — I  identified  it  out  there  by  my  knowledge 
of  the  trypanosome  which  I  had  studied  at  home 
before. 

5195.  I  understand,  but  do  you  mind  telling  me  what 
precise  course  you  followed  ?  I  think  you  said  you 
thought  you  found  gamhiense. — Yes. 

5196.  Do  you  mind  telling  me  exactly  how  you 
identified  it Do  you  remember  ? — No,  I  cannot  exactly 
now  ;  I  have  not  got  my  notes  and  I  have  not  worked 
at  trypanosomes  for  three  years. 

5197.  Did  you  do  it  by  niic]'oscopical  examination 
or  by  experimental  tests  ? — By  microscopical  examina- 
tion. 

5198.  And  not  by  experimental  tests  ? — No,  nothing 
experimental. 

5199.  Where  did  you  find  this  trypanosome,  in 
your  patients  only  or  in  animals — In  the  patients, 
nearly  always  in  the  gland  juice. 

5200.  You  did  not  examine  animals  for  it  ? — No. 

5201.  Then  with  regard  to  your  friend  who  had 
been  examining  it  in  pigs,  his  attention  was  called  to 
the  matter  because  the  pigs  were  dying  of  an  acute 
disease  ?• — Yes. 

5202.  It  was  not  that  he  found  it  in  a  stock  of 
pigs  ? — No,  I  think  not ;  it  was  just  in  these  pigs 
which  were  sick. 

{Chairman.)  May  I  suggest  a  question  which  seems 
to  come  appropriately  now  ?  The  words  in  your  pi-oof 
are  "  indistinguishable  from  gamhiense.''  I  would  like 
to  know  if  there  was  anything  distinguishable  morpho- 
logically or  in  any  other  way 

5203.  {Dr.  Chalmers  Mitchell.)  {To  the  witness.)  1 
gather  that  it  was  morphologically  ? — So  far  as  I  know, 
but  I  ha  ve  not  discussed  the  subject  with  Dr.  Gallagher  ; 
I  have  simply  seen  his  rej^ort  in  the  Southern  Nigerian 
Annual  Report. 


5204.  But  your  own  identification  of  the  try- 
panosome was  what  we  may  call  morphological ;  it  was 
under  the  microscope  ? — Yes. 

5205.  I  would  be  very  much  obliged  if  you  would 
describe  briefly  when  you  had  a  case  of  sleeping  sick- 
ness how  you  diagnosed  it  ?  I  am  not  talking  now  of 
examining  the  juice  from  the  glands,  but  taking  the 
cluneal  signs. — I  think,  on  the  whole,  the  patients 
seemed  veiy  ill ;  there  were  tremors,  there  was  wasting, 
and  there  was  a  certain  history  of  lethargy  which 
might  be  more  or  less  apparent,  and  possibly  some 
feve.1'.  The  history  of  that  being  contin\ied  for  some 
time,  a  matter  of  some  months,  that  generally  put  me 
on  the  track,  and  then  I  examined  the  glands  and  the 
blood. 

5206.  I  had  the  impression  (I  am  not  a  medical  man 
and  I  may  be  wrong)  that  the  lethargy  of  sleeping 
sickness  is  generally  towards  the  end  of  the  case  ? — 
Yes. 

5207.  Had  you  a  history  of  long  illness  before  ? 
I  suppose  you  could  not  get  a-  very  good  history  H 
— You  could  not,  l>ut  there  is  generally  a  history  of 
some  months'  sutt'ering.  That  is  as  far  as  the  nntive 
mind  would  go  back. 

5208.  Am  I  right  in  supposing  that  most  of  those 
cases  you  had  died  subsequently  ? — I  heard  they  all 
died  afterwards. 

5209.  Fairly  soon  after  ? — Fairly  soon  after,  I  should 
think  within  six  months  after  I  left. 

5210.  So  that  you  would  rather  expect  from  what 
you  know  that  yon  were  seeing  the  terminal  stages  ? — 
Yes.  with  the  exception  of  two  yoimg  childi-en ;  tliey 
died  afterwards,  but  they  were  certainly  earlier  stages 
than  the  others  I  found. 

5211.  Those  were  withoitt  the  symptoms  you  have 
described  ? — They  did  not  have  so  much  lethargy,  but 
they  suffered  from  fever  and  wasting  and  illness 
generally. 

5212.  Did  you  try  any  treatment  ? — Yes,  I  tried 
atoxyl,  and  it  had  no  effect  over  there  ;  one  could  not 
give  it  systematically,  and  I  had  to  be  travelling  round 
examining  the  whole  district. 

5213.  You  mean  you  could  not  give  it  systemati- 
cally, because  you  did  not  have  the  opportunity  f — 
That  is  so  ;  I  particularly  had  to  travel  and  inspect  the 
whole  district  and  see  what  the  amount  of  sleeping 
sickness  was. 

5214.  {Sir  Mackenzie  Chalmers.)  I  see  you  say  there 
is  little  wild  game  with  the  exception  of  a  few  small 
antelopes ;  what  big  game  is  there  at  all  ?  —  Some 
buffalo,  hartebeeste,  and  aiitelope. 

5215.  But  very  few  ? — Very  few  indeed  in  this 
district. 

5216.  Are  the  smaller  antelojies  duiker  ? —  Yes, 
duiker  chiefly. 

5217.  Do  you  know  whether  any  of  those  big  or 
small  antelopes  have  been  examined  by  anybody  to 
see  whether  they  contain  trypanosomes  P —  I  do  not 
think  much  has  been  done  in  West  Africa  as  far  as  I 
know. 

5218.  Did  I  understand  you  to  say  that  there  were 
any  cases  in  Accra  itself  of  sleeping  sickness  — I  think 
they  have  had  them  there,  but  they  have  been  chiefly 
imported  from  other  parts. 

5219.  Because  all  the  land  round  Accra  is  cleared  ? 
— Yes,  practically  cleai-ed ;  it  is  not  a  forest  country 
just  there. 

5220.  So  that  they  were  either  imported  flies  or 
imported  cases,  you  think  ? — I  think  they  were  imported 
cases. 

5221.  When  you  get  away  from  the  town  are  the 
villages  often  in  thick  jungle  or  always  in  cleared 
places  ? — Frequently  in  thick  jungle  ;  the  high  forest 
may  grow  almost  up  to  the  very  outskirts  of  the 
village. 

5222.  With  very  thick  undergrowth — jungle  ? — 
Yes. 

5223.  So  that  it  is  very  difficult  to  clear  round 
them  ? — Extremely  difficult  and  to  keep  it  clear  too. 

5224.  You  can  hardly  do  it  ? — It  is  almost  imj^os- 
sible.    We  have  tried  it  ui  certain  places. 

5225.  There  is  only  one  thing  further  I  wanted  to 
ask  you.    Did  you  come  across  the  Gei'man  Sleeping 
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Sickness  Commission  ? — Yes,  I  went  across  and  saw 
them. 

522H.  Do  you  know  wha.t  steps  tliey  were  recom- 
mending ? — Tliey  liad  themselves  a  camp  which  I 
visited,  and  they  had  something  lilce  60  or  80  cases 
tliere. 

.5227.  They  had  segregated  them  ? — Yes.  They  are 
very  anxious  to  work  in  conjunction  with  tis  on  the 
Gold  Coast,  and  I  drew  up  a  scheme  and  discussed  it 
with  them,  and  they  agreed  to  it,  but  I  do  not  know 
what  steps  have  been  taken  since.  I  sent  tlie  scheme 
home. 

,5228.  Have  they  been  successful  in  their  treatment 
of  those  cases  at  all  ? — They  said  they  were  ;  they  were 
using  arseno-plieuyl-glycin,  and  they  were  getting  quite 
good  results  at  the  time. 

5229.  In  the  way  of  prolonging  life  or  actual  cure  ? 
— I  think  actual  cure ;  they  claimed  that  cases  would 
come  back  six  or  eight  months  after  treatment  and 
they  would  liud  no  trypanosomes  and  the  ciises  a.p]3a.- 
rently  quite  well. 

.52oO.  Do  you  know  any  otlier  suggestions  thoy 
were  considering  for  dealing  with  the  disease  besides 
segregation  of  the  sick  ? — No.  T  think  they  are  doing 
clearing  i-ound  villages,  but  as  fa.r  as  I  know  (hey  were 
not  tr.-insporting  villages. 

.52ol.  (&'//•  Willliim  Li-.i^luiiKii.)  Id  ydur  iuvcstigii- 
tious  could  you  tell  us  anything  iibout  the  comparative 
iiiunl)ers  of  niorsitans  and  palpah's  in  tlie  districts 
where  you  fouird  the  two  Hies  ? — They  were  in-a,ctically 
equal,  I  think,  as  far  as  I  could  see. 

.52.'-)2.  In  any  places  you  visited  did  you  always 
(iud  the  two  varieties  F — I  was  in  the  Volta  River 
district. 

.5233.  Is  that  country  fairly  moist  the  whole  year 
round — plenty  of  water  supply  ? — I  think  so,  it  is  forest 
country  and  very  moist  in  the  low-lying  parts. 

5234.  Did  you  notice  that  one  fly  seemed  more 
associated  with  water  than  the  otlier  ? — I  did  not 
notice  that. 

5235.  But  there  is,  I  take  it,  no  dry  expanse  of 
country  ? — There  is  none  in  the  Volta  River  district. 

5236.  With  regard  to  the  very  interesting  fact  you 
told  us  about  the  greater  severity  of  bite  of  the 
morsitans,  how  many  times  did  you  observe  tha-t, 
roughly  ? — I  should  think  perhaps  I  have  observed  it 
from  15  to  20  times  in  the  case  of  nt.orsifMiia  and  fewer 
times  in  the  case  of  palpali^.  Perhaps  four  or  five 
times  I  have  killed  a  pcdpalis  by  cha,nce,  which  I  have 
not  known  has  been  liiting  me. 

5237.  So  tliat  your  general  experience  of  the  bite 
of  tiiorsiluiis  was  more  painful  — That  was  my  ex- 
perience. 

5238.  Did  you  ever  hear  anyone  else  say  that  ? — 

No. 

5239.  Did  you  ever  inquire  of  the  natives  them- 
selves whether  they  had  been  specially  bitten  by  flies — 
the  c-.ases  of  sleeping  sickness  I  mean? — No,  I  do  not 
kiiow  that  I  did. 

5240.  They  never  told  you  about  having  had  very 
severe  bites  ? — No.  I  do  not  think  they  distinguish 
between  the  two  kinds  in  the  least. 

5241.  In  your  own  case  it  was  exceedingly  jjainful 
at  the  time,  I  take  it.  Did  it  result  in  inflammation 
afterwards  ■'— Not  more  markedly  in  the  one  case  than 
in  tlie  other,  I  think. 

5242.  Do  you  think  the  natives  are  likely  to  com'oal 
the  disease  to  any  great  extent  r" — Yes,  I  think  they 
are  very  nervous  and  su.spicious.  They  always  used  to 
run  into  the  bush  when  I  first  went  there,  but  they 
afterwards  got  more  confidence  and  then  they  bi'ought 
out  their  sick  cases.  I  think  when  they  got  to  know 
the  doctor  thev  would  hflp  him  more  than  they  did 
at  first. 

5243.  Of  ci.a;rse  yow  only  saw  a  ver}-  small  prcjpor- 
tion  of  the  inhabitants  of  the  place  f — I  think  towards 
the  end  I  saw  certainly  most  of  the  sick. 

5244.  In  this  country  you  visited  you  were  asked 
about  the  population  ;  you  could  not  give  us  a  fraction 
for  those  you  saw  'i — I  should  say  not  more  than  one- 
tenth,  probal)ly  less. 

5245.  So  that  it  is  quite  possible  that  there  may 
have  been  a  greater  proportion  of  sleeping  sickness 


than  you  found  F — Yes,  but  I  do  not  think  there  is 
anything  in  the  nature  of  an  epidemic. 

5246.  I  have  heard  it  said  by  men  from  the  Gold 
Coast  that  there  is  probably  more  sleeping  sickness 
than  comes  to  light.  Is  that  your  own  view?- -Yes,  [ 
think  so. 

5247.  Turning  now  to  the  question  of  a  comparison 
lietween  this  sleejjing  sickness  which  you  are  familiar 
with  and  that  we  are  learning  about  in  Nyasaland, 
you  have  not,  of  course,  seen  any  cases  from  Nyasaland  ? 
—No. 

5248.  But  I  suj^pose  you  have  read  about  them,  and 
you  know  the  clinical  distinctions  which  have  been 
described  ? — Yes. 

5249.  In  your  experience  of  the  i-ype  yc'U  are 
familiar  with  have  you  come  across  any  very  acute 
cases  which  have  run  a  very  short  time  and  then  died  ? 
—No. 

5250.  What  was  the  average  length  ? — I  could 
hardly  say  that,  because  it  is  difficult  to  say  exactly 
when  the  ease  began,  but  after  I  had  seen  the  cases  T 
(_lo  not  think  any  of  them  lasted  more  than  six  months. 
HoAv  long  they  had  had  the  disease  I  could  not  say. 

5251.  Not  in  any  suigle  case  could  you  fix  tlie 
length  of  it? — No,  I  could  not  oi)tain  the  information. 

5252.  With  regard  to  mdividnal  symptoms,  were 
(edemas  a  commim  feature  lu  the  cases  y(.)u  saw? — No, 
1  saw  no  redemas. 

5253.  You  saw  (cdeuia  in  none? — Not  in  any  of  ■ 
them. 

5254.  Intei'stitial  keratitis  ? — I  did  not  see  that. 

5255.  No  iust,ance  at  all  ? — No,  of  course  I  only 
saw  five  cases  the  whole  time  I  was  there. 

5256.  Did  yon  not  get  clinical  information  about 
other  cases  from  any  of  your  colleagues  ? — No,  there 
was  no  other  doctoi'  in  the  district :  I  was  sent  out 
there  specially  for  it.  There  hail  been  none  there  for 
many  years. 

5257.  At  the  termination  of  these  cases,  did  any 
that  you  saw  die  go  into  a  comatose  condition  ? — I  did 
not  see  any  of  them  die,  h\xt  from  what  I  heard  after- 
wards with  regard  to  the  three  cases,  apart  from  the 
childi'en.  certainly  one  of  these  cases  did  Ijecome 
comatose  and  die.    I  did  not  see  that  myself. 

5258.  From  your  own  experience  of  these  cases  and 
from  what  you  know  and  what  you  have  heard  about 
the  Nyasaland  ones,  would  you  regard  those  two 
diseases  as  the  same  or  distinct  ? — I  should  think 
distinct,  clinically  distinct. 

5259.  With  regard  to  the  frequency  of  the  trypano- 
some  in  the  blood  that  you  tested,  was  it  scanty  or 
plentiful  ? — Scanty  rather. 

5260.  In  an  ordinary  thin  blood  film  would  you 
have  to  hunt  for  some  time  before  finding  the 
trypanosome  ? — Yes ;  of  course,  by  good  fortune  you 
nught  just  light  on  one  in  the  early  part  of  the 
examination,  and  proliably  yott  would  not  find  any 
more  until  after  a  quarter  of  an  hoiir's  hunting,  or 
possibly  not  in  a  quarter  of  an  hour.  One  was  more 
successful  with  the  gland  juice  than  with  the  blood. 

5261.  Did  you  examine  the  cerebro-spinal  fluid  ? — 
No,  I  did  not. 

5262.  Did  the  natives  tell  you  anything  aV.>out 
excision  of  glands  as  a  method  of  curing  the  disease  ? 
— They  said  that  was  how  they  cured  the  disease  ;  they 
s.iid  they  recognised  the  disease  and  were  able  to  mii-i.' 
it  in  the  younger  eliildren  liy  excising  the  lymphatic 
glands  in  the  neck. 

5263.  Were  you  ;il)le  to  get  any  satisfactory 
iirforniation  -about  that  from  any  native  or  to  see  any 
cases  in  which  that  had  liecn  done  ? — Yes.  many  ca.ses. 

5264.  Which  had  scar.s  in  the  neck  where  the 
glands  had  been  excised  ? — Yes. 

5265.  Did  you  examine  any  of  these  natives  ? — 
Yes. 

5266.  And  found  no  trypanusomes  ? — No  sign  of 
trjrpanosomes. 

5267.  Were  you  satisfied  by  yom-  cross-examination 
of  them  that  they  had  been  cases  of  sleeping  sickness  ? 
---1  do  not  think  bhey  had  been  such  at  all  from  tlieir 
description. 

5268.  You  are  rather  sceptical  about  it  ? — Yes. 
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5269.  The  Chairman  tells  me  that  you  have  already 
gone  into  that,  and  that  the  natives  had  a  special  name 
for  it. — Yes,  1  could  not  say  the  name ;  there  are 
different  tribes  in  different  parts  and  they  have 
different  names. 

5270.  (Dr.  Cluipph.)  Is  there  much  cervical  gland 
tuberciilosis  with  which  this  disease  might  l:»e  con- 
fused ? — I  never  saw  any  tuberculous  glands  there, 
but  the  condition  of  dirt  in  which  they  live  is  rather 
marked ;  the  children  have  pedicuU  and  sores  in  their 
mouths  and  on  the  head,  and  so  on,  and  there  were 
also  cases  of  inflammation  of  the  glands.  They  had 
got  quite  a  number  of  cases  of  the  glands  inflamed 
and  enlarged,  and  I  imagine  when  these  people  thought 
they  had  cured  cases  of  sleeping  sickness  by  the 
excision  of  the  glands  it  was  such  cases  they  had  been 
treating. 

5271.  They  were  evidently  old  cicatrices  ? — Yes. 

5272.  Did  you  find  the  flies,  both  palpalis  and 
morsitans,  in  and  aroimd  the  villages  ? — Yes. 

5273.  Are  there  cattle? — Very  few  cattle  there. 

5274.  Are  there  any  cattle  at  all  in  these  villages  ? 
— I  cannot  remember  that  there  were — -chiefly  goats 
and  pigs. 

5275.  Do  they  die  ? — I  do  not  think  so.  There  are 
sheep,  too,  of  coui-se,  but  not  much  cattle. 

5276.  Do  none  of  the  domestic  animals  ever  get 
trypanosomiasis  in  those  villages  ? — No,  they  do  not 
suffer  from  it,  so  far  as  I  know.  I  did  not  examine  any 
sheep  or  goats,  however. 

5277.  Are  there  dogs  ? — Yes. 

5278.  Would  the  fact  that  these  domestic  animals 
lived  there  at  all  not  indicate  that  there  was  no  try- 
panosomiasis communicated  to  them  from  these  flies  ? 
— I  should  think  they  probably  became  infected  witli 
tryjjanosomiasis,  and  were  immune  to  the  disease. 
They  probably  would  show  trypanosomes  in  their 
blood. 

5279.  Do  you  know  that  for  a  fact  ? — No,  I  do  not ; 
I  did  not  examine  them. 

5280.  Do  you  know  of  any  cases  in  which  trypano- 
somes have  been  found  in  the  blood  of  domestic  stock, 
although  they  have  shown  no  symptoms  of  the 
disease  ?— I  cannot  quote  any  case  from  my  own 
knowledge. 

5281.  Are  there  any  districts  of  which  you  are 
aware  in  that  locality  which  are  known  to  the  natives 
as  fly  districts  and  therefore  dangerovis  to  stock  ? — I 
think  the  whole  place  is  really  a  fly  district ;  you  can 
hardly  say  that  one  place  is  more  full  of  fly  than 
another  in  the  Volta  River  district ;  almost  in  every 
place  there  is  fly. 

5282.  The  natives  seem  to  have  no  dread  of  fly 
districts  ? — No.  They  do  not  have  droves  of  cattle. 
They  may  have  a  stray  cow  occasionally. 

5283.  Still  they  have  some  domestic  animals  which 
are  susceptible  to  trypanosomiasis  apparently  ? — I  do 
not  know  that  they  have  ;  1  did  not  see  them  there. 

5284.  Have  joxx  examined  any  of  these  flies  to  see 
whether  they  were  infective  or  not  ? — No. 

5285.  Do  you  know  of  any  locality  where  there  ai-e 
fly  and  disease  but  no  game  ? — There  is  practically  no 
large  game  in  this  Volta  River  district ;  there  is  some 
very  small  game,  and  that  is  the  nearest  I  can  quote 
to  that. 

5286.  Still  there  is  none  you  know  in  which  the 
game  is  entirely  al)sent  ? — No. 

5287.  Do  you  see  any  danger  from  the  spread  of 
the  disease  in  the  Volta  River  district,  or  do  you  think 
it  is  of  little  consequence? — 1  think  it  is" of  little  con- 
sequence there  except  as  regards  the  infection  of 
Europeans,  perhaps,  who  might  go  there. 

5288.  Do  you  think  Europeans  are  more  susceptible 
than  natives  or  less  so,  or  is  there  no  difference  ? — I 
think  they  are  more  susceptible. 

5289.  To  trypanosomiasis  ? — Yes. 

5290.  Do  you  know  of  any  cases  of  trypanosomiasis 
in  whites  in  your  district  ? — 1  have  met  cases,  not 
from  this  one  district,  but  I  have  known  two  cases 
at  least  of  Europeans  who  have  suffered  from  trypano- 
somiasis, one  from  the  Gold  Coast  and  the  othey  from 
Southern  Nigeria. 


5291.  Who  have  suffered  and  i-ecovered  ?  — And 
recovered. 

5292.  Did  they  recover  imder  treatment  ? — Yes. 

5293.  What  ? — I  believe  atoxyl  in  both  cases,  but  I 
am  not  sure  in  the  second  case,  because  I  think  there 
was  some  antimony  treatment,  too.  He  was  in  the 
School  of  Tropical  Medicine  at  Liverpool. 

5294.  Have  you  tried  salvarsan  ? — No,  I  have  not. 

5295.  Do  you  know  of  its  being  used  ? — I  have 
heard  of  its  being  used,  but  I  have  had  no  experience 
of  it. 

5295a.  Do  you  know  with  what  success  ? — Very 
little,  1  believe,  so  far  as  I  have  heard. 

5296.  You  answered  Mr.  Buxton  with  regard  to 
immunity.  Did  I  understand  you  to  mean  that  siis- 
ceptible  infants  and  children  died  oft'  with  the  disease, 
and  left  only  those  who  were  insusceptible  ? — Yes, 
partly  insusceptible ;  they  were  susceptible,  but  sur- 
vived ;  that  is  to  say,  they  had  sufiicient  powers  of 
resistance  in  them,  so  that  they  did  not  die  but 
survived. 

5297.  Do  you  think  that  infants  then  ai-e  more 
susceptible  than  adults  ? — 1  should  think  so, 

5298.  And  that  those  that  are  not  only  susceptible 
to  the  disease,  but  perhaps  are  susceptible  to  it  in  a 
virulent  form,  die  oft'  ? — Yes. 

5299.  And  leave  only  those  who  recover  ? — Yes. 

5300.  Do  they  recover  from  the  presence  of  an 
antitoxin  being  set  uj),  or  from  hereditary  immimity  ? 
— I  imagine  hereditary  immunity  has  a  good  deal  of 
effect  in  those  cases. 

5301.  Have  you  had  experience  of  any  other  dis- 
trict in  Africa  where  sleeping  sickness  prevails  ? — Yes, 
I  have  seen  at  the  top  of  the  Northern  Territories  in 
the  Gold  Coast  occasionally  a  sporadic  case  occurring, 
but  nothing  of  any  importance. 

5302.  Do  you  think  there  is  any  possibility  of  doing 
anything  in  a  preventive  way  to  cope  with  the  disease 
or  not  ? — It  could  be  done,  Imt  I  am  not  quite  clear 
that  it  is  really  worth  the  trouble  ;  it  depends  on  how 
fai'  it  is  incumbent  on  us  to  work  in  conjunction  with 
the  Germans,  who  are  working  in  Togoland,  which  is 
co-terminous  with  the  Gold  Coast. 

5303.  Have  jon  any  suggestion  to  make  of  a  prac- 
tical kind  which  would  aim  at  preventive  measures  ? — 
I  drew  up  a  scheme  in  which  I  suggested  that  the 
natives  should  be  examined  at  the  borders  when  cross- 
ing between  Togoland  and  the  Gold  Coast,  and  that 
those  should  Ije  given  a  certificate  that  they  had  been 
examined,  and  they  should  then  go  on  to  the  next 
post  on  their  round  and  be  examined  there,  or  their 
certificate  countersigned,  and  that  this  thing  should  be 
available  for  a  month  ;  so  that  one  would  be  al>le  to 
trace  the  movements  of  these  people  and  keep  them 
under  observation,  segregating  and  treating  all  cases 
of  the  disease.    I  drew  up  a  full  scheme  and  sent  it  in. 

5304.  That  is  a  scheme  which  applies  to  that  par- 
ticular district  only  ? — More  than  that — to  the  whole 
of  the  county  between  the  Gold  Coast  and  Togoland 
along  the  Volta  River. 

5305.  Would  you  treat  all  cases  of  sleeping  sickness 
found  coming  into  the  district  where  these  flies  exist, 
lest  the  infection  should  spread  ? — No,  I  do  not  think 
so,  because  they  have  the  infection  brought  there  in 
large  quantities  without  having  a  serious  effect  on  the 
people. 

5306.  Still  you  think  the  effect  would  be  more 
dangerous  to  blacks  than  to  whites  ? — I  do  not  think 
the  introduction  of  one  fresh  known  case  of  sleeping 
sickness  would  make  it  very  much  more  dangerous. 
It  is  simply  that  the  scheme  was  drawn  up,  as  I  was 
told  in  my  instructions  when  I  went  there,  with  the 
230ssibility  in  view  of  working  with  the  Germans. 

5307.  Do  you  think  that  the  spread  of  settlement 
then  is  not  in  any  way  interfered  with  hj  the  existence 
of  this  particular  disease  ? — I  do  not  think  it  is. 

5308.  (Chairman.)  There  is  just  a  question  or  two 
I  have  to  ask  you.  You  said  the  country  was  full  of 
small  streams,  but  is  there  any  bu^sh  country  upland 
at  any  considei-able  distance  from  any  water? — Not 
there,  I  think,  because  there  are  so  many  small  streams  ; 
there  are  constant  rivulets. 
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•5309.  Have  you  formed  an  opinion  with  regard  to 
the  hahits  of  palpaUn  as  to  the  distance  they  will  move 
fi-om  water  ? — I  have  not  any  exact  idea  as  to  how  far. 
but  I  think  it  moves  within  a  quarter  of  a  mile  roughly 
of  the  water. 

531*).  Can  you  think  of  any  part  of  your  district 
where  it  was  more  than  a  quarter  of  a  mile  from  any 
water  ? — I  do  not  think  there  is  any  place  more  than  a 
quarter  of  a  mile  from  water. 

5311.  You  spoke  ahout  the  fly  being  round  villages  ; 
do  not  the  natives  of  that  district  clear  round  their 
villages  ^ — No. 

5312.  They  let  the  bush  come  right  up  to  the 
village  ? — Yes. 

5313.  Have  you  seen  villages  where  there  was 
much  clearing  round  them  P — Not  veiy  much  clearing, 
but  a  certain  amomit. 


5314.  Have  you  seen  clearings  sufficiently  to  judge 
whethei-  fly  will  or  will  not  come  into  a  cleared  area  ? — 
Yes,  it  dei^ends  rather  on  the  width  of  the  area,  but 
clearing  certainly  acts  as  a  deterrent  to  the  lly,  a  width 
of  50  or  60  yards. 

5315.  Do  you  think  if  you  had  a  large  area  cleared 
you  would  find  any  fly  at  all  Apart  from  the  spread 
of  the  fly,  would  you  find  fly  really  at  all  in  a  large 
•jleared  area  P — You  would  find  it  much  more  rarely, 
but  it  follows  people  across  a  cleared  area. 

5316.  I  miderstaud  that,  but  apart  from  the  flies 
which  follow  an  actual  person  on  his  clothes  or  on 
himself  in  some  way,  would  there  be  fly  which  woiild 
come  from  the  bush  into  a  large  cleai-ed  area — They 
might  occasionally  have  a  stray  fly,  ljut  I  think  it 
woxild  be  practically  clear. 

5317.  I  gather  you  have  been  ])itten  very  often  P — 
Yes. 


The  witness  withdrew. 


Mr.  Mercier  Gamble,  M.D., 
{He  Hvhinitted  acnue 

5318.  (Cluurmnn.)  We  are  very  much  oliliged  to 
you  for  attending  here  to-day.  I  understand  that  you 
are  connected  with  the  Baptist  Missionary  Society,  and 
that  yoa  have  had  experience  on  the  West  Coast — 
Yes,  at  San  Salvador,  Portuguese  Congo. 

5319.  As  I  understand  from  the  proof  you  have 
been  good  enou'gh  to  send  to  us,  you  have  seen  a  gt>od 
many  cases  of  sleeping  sickness  yourself? — I  have. 

5320.  What  is  the  fly  in  that  area  ? — Paljyalis. 

5321.  You  know,  of  course,  by  reading  what  has 
happened  in  Uganda.  Has  any  experiment  of  that 
kind  been  tried  where  you  were,  that  is  say,  moving 
the  population  Ijack  a  certain  distance  from  the  river  P 
— None  whatever. 

5322.  They  still  inhal;it  the  neighljourhood  of  the 
water  and  fish  in  the  water  all  the  time  ? — Yes. 

5323.  Is  there  much  sleeping  sick)iess   there  P — 
There  is  a  good  deal. 

5321.  Can  you  give  us  any  idea  at  all  of  the  popu- 
lation in  that  district  P— 25,000. 

5325.  Can  you  form  any  idea  of  the  number  of 
cases  which  have  been  reptjrted,  say,  in  the  last  two 
years  ? — 1  have  examined  408  people  for  sleeping  sick- 
ness. 

532(i.  That  is  408  separate  cases  P — Yes. 

5327.  All  identified  clinically  as  sleeping  sickness  P 
— No ;  230  were  positive  results  out  of  4o8  persons. 

5328.  In  how  long  a  period  is  that  P — Fnjm  October 
1910  to  December  1912. 

5329.  That  is  just  over  two  years? — That  is  so. 

5330.  The  figures  here  are  a  little  difficult  to 
fiillow,  as  they  represent  consultations  i-eally  and  n(jt 
cases.  You  put  the  total  for  1911  at  3,799,  and  for 
1912  at  5,269  attendances. — Those  are  attendances  for 
treatment. 

5331.  Those  would  include  all  the  attendances  in 
every  case  of  sleeping  sickness,  and  the  examinations  for 
cases  which  turned  out  not  to  be  sleeping  sickness, 
would  they  not  ? — No,  those  are  all  attendances  of  the 
sleeping  sicknes.s  people  for  treatment. 

5332.  You  have  given  us  the  numbers,  and  that  is 
the  material  point.  Do  you  think  there  are  many 
cases  you  do  not  hear  of,  or  that  the  natives  are  willing 
to  come  to  you  and  others  when  they  are  ill  ? — There 
ai'e  no  others ;  lam  the  only  one.  There  are  25,000 
people  in  the  district,  and  it  takes  eight  days  to  cross 
one  way  and  seven  days  to  cross  the  other,  and  I  was 
the  only  medical  man  there  as  far  as  I  know. 

5333.  Then  you  m\ist  have  the  largest  practice  of 
anybody  in  the  world,  1  should  tbink. — When  they 
come  to  me  they  come  voluntarily,  and  they  sulnnit  to 
examination,  and  a  certain  proporti<ni  stop  the  whole 
time.  Out  of  the  230  I  have  already  mentioned  199 
stayed  with  me  for  various  periods  of  treatment,  and 
some  of  them  for  12  months. 

5334.  What  I  wanted  really  to  ask  you  was  this : 
Do  you  think,  speaking  generally,  that  the  natives 
when  taken  ill  would  desire  to  come  to  you.  or  that 
there  would  l)e  any  desire  to  conceal  the  disease  if 
they  had  it  ? — Those  who  were  not  under  our  influence 
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as  a  missionary  society  might  go  to  the  native  doctors, 
and  they  \>\\i  23epper  in  their  eyes  to  keep  them  awake. 

5335.  Does  it  not  come  to  this,  that  there  must  ])e 
many  cases  in  that  district  of  which  you  never  hear  ? 
— Certainly. 

5336.  Dcj  they  themselves  recognise  sleejiing  sick- 
ness as  a  separate  disease  ? — Yes,  they  do. 

5337.  They  have  got  a  name  for 'it  P — They  have. 

5338.  And  treatment  of  sorts  ? — Yes. 

5339.  Is  there  much  mortality  from  other  diseases 
in  the  jjart  of  that  C(.)untry  whiidi  you  know  P — No,  it 
is  the  most  severe  chronic  disease,  that  is  to  say.  it 
shows  the  highest  mortality  from  a  chronic  disease. 
Pnetimonia  would  show  the  highest  mortality  from  an 
acute  disease. 

5340.  I  am  not  sure  that  I  appreciate  that  answer. 
— I  should  .say  that  of  diseases  which  run  a  long  course 
sleeping  sickness  gives  the  highest  mortality. 

5341.  That  is  in  proportion  to  the  cases.  o\-  is  it  all 
the  cases  ? — All  the  I'.ases  in  the  country. 

5342.  I  want  to  Ije  clear  about  that.  Do  you  mean 
that  if  you  were  asked  what  was  the  i:)rincipal  source 
of  mortality  in  your  district  you  would  say  sleeping 
sickness  ? — Only  with  the  modification  of  chronic 
diseases,  because  pneumonia  causes  the  most  deaths 
of  the  acute  diseases.  The  two  principal  souires  ^)f 
death  are  pneumimia  and  sleeping  sickness. 

5343.  Malaria? — No,  no  deaths  hs  far  as  I  have 
seen. 

5344 
—No. 

5345.  Is  there  much  game  in  the  district  to  speak 
of? — I  do  not  think  so.  I  have  brought  some  photo- 
graphs for  you  to  see,  and  the  grass  is  15  feet  high 
with  us  and  sometimes  20  feet,  and  it  is  exceedingly 
difficult  to  find  game  ;  the  natives  very  seldom  ])ring 
it  into  the  town. 

5346.  Are  there  many  of  the  larger  mammals  P — 
There  are  ljuffalo. 

5317.  Many? — I  ca.nnot  say  about  many  ;  I  do  not 
think  so.  They  very  seldom  liring  them  in.  There 
are  ]'oan  antelopes  and  harnessed  antelopes  and  an 
antelojie  which  has  horns  something  like  the  Scjuth 
African  koodoo — I  do  not  know  what  that  is. 

5348.  Are  you  an  expert  on  tryjianosomes  P — I 
Icnow  nothing  about  them  excefit  in  diagnosing  my 
cases. 

5349.  You  would  not  l^e  able  to  say  anything  about 
trypanosomes  in  -wild  game  P — I  have  never  V)een  near  a 
wild  animal,  and  I  very  seldom  see  them ;  the  water-buck 
is  the  other  (me. 

5350.  (Br.  Chapph.)  Is  the  fly  very  numerous  P — 
Not  in  San  Salvador,  but  in  the  district  it  is — not  in 
the  town  itself  where  I  have  been.  I  have  got  i^hoto- 
grajihs  there  to  show  how  it  extends  80  miles  to  the 
south  and  100  miles  to  the  east.  The  photographs 
show  the  rivers  on  which  I  found  it. 

5351.  Did  you  find  the  fly  confiiied  to  water-- 
coui-ses  ? — Yes, 


Have  you  studied  the  habits  of  the  fly  at  all  P 
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5352.  And  not  to  be  found  fai-  fi-om  them  in  tlie 
bush  ? — I  have  not  travelled  very  much,  and  my 
travelling  has  been  fast  from  one  station  to  another 
in  a  case  of  illness.  By  "  fast,"  I  mean  90  miles  in 
four  days.  So  that  I  have  only  seen  the  flies  just 
in  fiassing.  I  have  not  been  wandermg  round  the 
country;  I  have  been  14  months  at  a  time  sleeping  in 
my  own  bed  in  my  own  house. 

5353.  Do  joxi  know  of  any  locality  where  the  fly  is 
found  without  the  presence  of  game  ? — I  cannot  say, 
I  do  not  know. 

5354.  Have  you  any  experience  of  niorsitans  at 
all  ? — No,  I  have  never  seen  one.  Of  all  the  flies  that 
I  send  to  South  Kensington  none  have  been  identified 
as  morsitans. 

5355.  Have  they  been  identified  as  palpalis  in  each 
case  ? — Invariably. 

5356.  Do  these  cases  of  sleeping  sickness  you  saw 
all  follow  an  approximately  typical  course  ? — Yes. 

5357.  And  are  all  chronic  ? — No,  I  have  seen  some 
aciite  cases. 

5358.  How  acute  ? — As  far  as  I  know,  they  have 
died  rapidly  after  they  have  been  identified  as  sleej^ing 
sickness  ;  that  is  all  I  can  say. 

5359.  You  could  not  say  how  long  it  had  existed 
Ijefore  you  saw  it  ? — No. 

5360.  Is  there  nothing  to  indicate,  in  the  clinical 
signs,  how  long  this  disease  has  existed — Not  that  I 
can  speak  of.  The  case  I  am  referi-ing  to  is  a  man 
who  died  in  11  days  after  I  had  punctured  one  of  his 
glands,  and  found  it  swarming  with  trypanosomes. 

5361.  Are  people  of  all  ages  equally  susceptible? — 
Yes.  I  have  some  childi-en  of  27  lbs.  in  weight  under 
treatment,  and  also  33  and  36  lbs.  There  is  a  photo- 
graph there  of  a  boy  who  weighs  42  lbs. 

5362.  Does  it  seem  to  follow  a  more  acute  course 
in  cliildren  than  in  adults  ? — I  do  not  think  so. 

5363.  Do  you  think  that  all  children  are,  more  or  less, 
affected  at  some  time? — No,  I  have  no  reason  for 
thinking  that. 

5364.  Do  you  think  that  all  who  are  infected  show 
signs  of  the  disease  ? — I  have  got  one  case  which,  in 
1909,  received  five  siiccessive  doses  of  four  grains  of 
atoxyl.  That  is  a  woman  who  is  alive  and  well — and  so 
well  that  she  got  married  in  May  1913.  I  have  another 
one  who  had  50  grains  only  of  atoxyl,  and  she  is  doing 
fairly  well.  These  were  all  cases  which  refused  treat- 
ment ;  and  then  I  have  followed  them  up  and  found 
out  tliat  they  were  still  alive. 

5365.  Do  you  find  any  cases  which  recover  sponta- 
neously ? — No. 

5366.  Do  yovi  think  that  in  cases  where  no  treat- 
ment is  given  the  disease  is  invariably  fatal  ? — No,  I 
think  it  quite  possible  that  some  have  recovered.  For  I 
remember  the  history  of  some  of  the  early  cases  of 
whites  befoi-e  Dr.  Broden  and  Sir  Pati-ick  Manson  were 
on  the  track  of  trypanosomes  in  the  Congo. 

5367.  Do  you  think  there  is  any  possibility  of 
children  getting  a  mild  infection  and  thereby  acquiring 
immunity  ? — Can  I  answer  your  question  in  this  way  ? 
that  I  have  only  found  one  case  with  trypanosomes 
diiring  treatment  and  that  case  died. 

5368.  What  do  you  infer  from  that?— That  they 

die. 

5369.  That  is  an  obvious  inference  ? — I  mean  to 
say  that  they  do  die  if  they  are  infected  except  in 
these  rare  cases  that  I'ecover.  I  have  not  heard  of  a 
case  having  trypanosomes  in  the  blood  and  going  on 
as  a  healthy  individual. 

5370.  Take  an  analogous  case.  We  know  that  there 
are  many  peop)le  who  are  immune  from  typhoid  because 
they  have  contracted  it  early  in  life  and  acquired  an 
ontogenetical  immunity  ;  do  you  think  it  possible  that 
the  absence  of  epideiiiics  in  many  of  these  cases  may 
be  due  to  the  fact  that  everyone  has  got  moi-e  or  less 
inoculated  some  time  or  another  with  a  small  dose  of 
the  trypanosomes  sufficient  to  Ije  overcome  by  the 
native  resistance  of  the  body  and  then  enjoy  immunity 
thereafter? — I  do  not  think  so,  because  I  think  I 
should  have  fewer  cases  coming  to  me  for  treatment 
if  that  was  the  case. 

5371.  Have  you  had  any  experience,  either  per- 
eonally  or  by  reading,  of  any  heightened  susceptibility 


of  whites  to  sleeping  sickness  ? — I  have  only  diagnosed 
one  white  man  as  having  sleeping  sickness.  There  is 
a  very  small  white  poijulation  where  I  am.  He  came 
from  100  miles  to  the  east. 

5372.  Did  he  recover  ? — He  is  nnder  a  professor  at 
Lisbon.  I  do  not  know  whether  he  has  recovered  or 
not,  but  I  heard  that  he  was  still  alive. 

5373.  Have  you  often  been  bitten  yourself  ? — I 
have  been  bitten  only  once. 

5374.  Do  you  take  any  personal  precautions  against 
being  bitten  ? — I  live  in  a  mosquito-proof  house ;  that 
is  the  only  precaution.  There  are  very  few  tsetses 
with  us. 

5375.  And  then,  when  you  are  travelling  at  the 
rate  of  90  miles  in  four  days,  do  you  take  any  pre- 
cautions ? — I  sleep  under  a  net  at  night. 

5376.  And  what  precaution  during  the  day  ? — - 
None. 

5377.  Is  there  anything  you  can  apply  to  the  skin 
to  keep  them  off  ? —  I  have  not  been  in  a  district  so 
badly  infected  that  it  was  necessary,  or  at  least,  that 
made  me  think  of  it.  We  have  citronella  oil  on  the 
station,  and  the  ladies  use  it  for  keeping  off  the 
mosquitoes  and  the  other  small  biting  insects. 

5378.  Are  the  natives  themselves  afraid  of  the  bite 
of  the  fly  ? — They  hardly  appreciate  that  it  is  the 
cause  of  sleeping  sickness,  but  I  have  been  trying  to 
teach  them. 

5379. '  Is  there  any  tryisanosomiasis  amongst  domestic 
stock  ? — -I  cannot  say.  No  cattle  will  live  with  us. 
We  have  tried  donkeys  and  mules,  both  from  the 
Canary  Islands  district  and  from  the  Congo  Beige, 
but  they  have  invariably  died.  The  cattle  live  150  miles 
in  the  interior  to  the  east,  and  they  are  brought  down 
and  killed  soon  because  the  natives  realise  they  cannot 
keep  them.    Sheep  barely  exist  with  us  ;  goats  thrive. 

5380.  Are  they  native  goats  ? — Yes. 

5381.  Not  imported  goats? — One  man  has  imported 
them  from  the  Canary  Islands. 

5382.  Have  they  lived  ? — They  have  not  thi-ived. 

5383.  When  they  die  do  they  die  of  trypano- 
somiasis ? — I  could  not  say. 

5384.  Do  the  natives  know  themselves  that  the 
stock  cannot  live  in  a.  fly  district  ? — I  do  not  kncjw 
that  they  associate  it  with  flies. 

5385.  Have  you  tried  salvarsan? — No,  I  have  not, 
it  is  so  expensive. 

5386.  Has  it  been  tried,  do  you  know  ? — Not  in  my 
district.    It  has  been  tried  by  the  Belgians. 

5387.  Is  there  much  tuberculosis,  or  any?— Very 
little. 

5388.  Is  there  much  syphilis  ? — Yes,  but  not  pri- 
mary ;  it  is  all  tertiary,  I  think. 

5389.  It  must  be  primary  in  some  cases  ? — I  see 
vei-y  few  of  those  cases.  The  sort  of  syphilis  we  get 
is  the  big  ulcers  from  the  size  of  a  cheese  plate  to  a 
soup  plate. 

5390.  Do  you  see  much  hereditary  syphilis  ? — Yes, 
I  do,  all  tlie  hard  palate  gone. 

5391.  {Sir  William  Leishman.)  How  long  have 
you  been  in  that  part? — I  went  oiit  in  October  1907, 
and  stayed  two  years.  I  returned  in  1910  and  have 
stayed  three. 

5392.  Was  sleeping  sickness  in  full  blast  when  you 
went  out  there  first  ? — Yes,  I  believe  it  has  been  there 
since  1882  ;  I  have  evidence  from  1882. 

5393.  Is  it  increasing  or  steady  or  falling  ?— I 
think  it  is  steady. 

5394.  Do  you  still  see  as  many  fresh  cases  as  you 
did  two  years  ago  ? — I  am  seeing  more. 

5395.  Because  you  lire  moi-e  popiular ;  is  that 
it  ?  Can  you  diagnose  by  jnmctui'ing  the  glands  ? — 
I  do. 

5396.  Do  you  put  much  faith  in  the  enlargement 
of  the  glands  ?  In  what  proportion  of  the  enlarged 
glands  you  punctui-e  do  you  get  trypanosomes  ? — 
There  were  408  people  I  suspected. 

5397.  Because  of  their  glands  ? — Because  of  their 
glands.  There  would  l)e  certain  of  the  people  I  have 
seen  in  whom  I  thovight  it  was  due  to  other  diseases, 
dirty  heads,  and  the  usual  thing.  Of  those  408  oases, 
230  were  positives,  although  I  made  513  examinations 
of  those  408  people. 
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5398.  That  is,  a  little  more  than  half  of  them  were 
positive  ? — Yes. 

5399.  As  to  the  symptoms  of  the  disea.se  did  you 
ever  see  interstitial  keratitis  in  any  of  your  cases  ? — 
No. 

5400.  You  never  saw  a  case  at  all — There  was 
one  man,  but  I  did  not  think  that  was  anything  to  do 
with  it. 

5401 .  Ai-e  the  oedemas  common  ? — Yes,  redema  of 
the  face  is  common. 

5102.  Any  other  part  of  the  body  ? — Not  particu- 
larly, except  in  the  advanced  cases,  when  they  look 
something  like  cases  of  chronic  Brighfs  disease,  very 
heavily  swollen  all  over — hopeless  cases. 

5403.  Were  you  able  in  any  of  your  cases  to  ascer- 
tain when  the  case  started  ?  —  When  they  begin  to 
notice  symptoms,  if  they  are  the  intelligent  people,  I 
can  get  a  fail-  history  of  the  disease,  but  in  the  early 
stages  that  precede  the  symptoms  it  is  impossible. 

5404.  In  such  cases  as  you  get  information  aliout 
on  that  point,  what  was  the  avei'age  duration  of  the 
ctises  from  that  time  till  death  or  recovery  ? — I  should 
say  three  years. 

5405.  You  mentioned  one  acute  case  ;  have  you 
seen  any  other  acute  cases  besides  that  P — Very  very 
seldom. 

5406.  Any  in  which  you  could  be  sure  that  the 
course  has  really  been  a  short  one  ? — None,  because  1 
do  not  know  when  they  started. 

5407.  In  the  last  stages  of  the  disease  do  you 
usually  get  comatose  symptoms  ? — No,  1  do  not. 

5408.  That  is  not  common.'' — In  some  cases,  but  it 
is  not  usual.  Some  die  suddenly.  I  have  had  one 
case  of  one  day's  headache  and  then  death. 

5409.  Do  you  get  much  mania? — No,  very  seldom. 

5410.  You  have  heard  about  the  clinical  features 
of  the  sleeping  sickness  which  is  now  being  found  in 
Nyasaland  ? — Yes,  I  have. 

5411.  Contrasting  that  with  your  own  experience 
of  Congo  cases,  would  you  regard  these  as  the  same 
disease  or  vai'ieties  of  the  same  disease  or  different 
diseases  F  —  I  shoidd  call  them  different  diseases, 
because  I  have  got  what  I  think  are  certainly  a-jiparent 
cures  which  are  not  occurring  in  Nyasaland,  where  it 
is  invariably  fatal. 

5412.  Would  you  found  yonv  opinion  on  anything 
else  excej^t  the  fact  that  the  one  is  always  fatal  a.nd 
the  other  sometimes  recovers  ? — No. 

5413.  That  is  your  ground  ?  —  Yes,  that  is  my 
ground. 

5414.  Do  the  natives  ever  speak  of  having  lieen 
severely  bitten  by  tsetse-flies  ?  Do  the  cases  of 
sleeping  sickness  speak  of  that  ? — No,  I  do  not  think  a 
patient  has  mentioned  it. 

5415.  You  mentioned  in  your  summary  that  you 
have  collected  a  large  variety  of  blood-sucking  arthro- 
pods.— Yes,  50,  and  over. 

5416.  Did  you  study  tliem  in  any  way  yourself  P — 
Just  a  little,  and  then  jjassed  them  on  to  the  Imperial 
Bureau  of  Entomology. 

5417.  Do  you  happen  to  know  which  were  the  chief 
ones,  generally  ? — The  Tahanns  congoiensis  and  claripes, 
with  Stomoxys,  Stegomyia,  and  Calex. 

5418.  Is  Tabamis  common? — Both  Tuhanw^  coii- 
(loienais  and  claripes  are ;  those  are  the  only  two  which 
are  really  common  with  us.  The  others  are  a  rarity, 
one  in  a  month. 

5419.  Does  the  Tabanm  bite  the  natives  ? — Yes, 
they  tell  me  so. 

5420.  Do  you  think  it  is  a  painful  bite  ? — Yes,  they 
tell  me  so. 

5421.  Have  you  any  reason  to  suspect  it  is  in  any 
way  connected  with  trypanosomiasis  either  of  man  or 
stock  ? — I  have  no  reason  for  thinking  so,  but  I  do 
not  see  why  it  should  not  pi'ove  to  be  so  ultimately.  I 
have  a  list  here. 

5422.  You  need  not  give  us  that.  Are  ticks 
common  ? — Some  of  them  are,  on  the  dogs  especially. 

5423.  Are  human  beings  bitten  by  ticks  much  ? — 
Not  with  us,  but  at  Kibokolo-do-Zombo,  100  miles  to 
the  east  of  us,  they  are  fairly  common. 

5424.  Have  you  any  tick  fever  there  ? — I  have  never 
heard  of  one  of  our  white  people  having  that  fever. 


5425.  (Sir  Mackenzie  Chalmers.)  The  only  treat- 
ment you  have  tried  is  atoxyl,  I  think  ? — I  use  atoxyl, 
soamin,  tartar  emetic,  and  by  the  mouth  perchloride  of 
mercury,  urotropin,  or  one  of  its  synonyms  and  arsenic. 

5426.  Did  you  ever  get  unpleasant  symptoms  ? 
Some  people  are  very  intolerant  of  arsenical  trea.tment. 
— I  have  had  herpes  zo^ier  several  times 

5427.  No  dangerous  symptoms? — Eye  symptoms 
are  the  chief  dangerous  ones. 

5428.  We  were  told  by  a  witness  the  other  day  that 
there  was  great  hope  of  a  treatment  by  intravenous 
injection  of  antimony  ;  have  you  heard  anything  about 
that? — I  have  been  i^ractising  that  since  January  1912. 

5429.  Pure  metallic  antimony  ? — Not  metallic. 

5430.  That  is  being  tried  now  ;  you  have  not  heard 
of  that  ?-— No. 

5431.  I  was  going  to  ask  this  question  :  Assuming 
that  to  turn  out  to  be  a  successful  treatment,  is  the 

technique  very  difficult  or  of  any  ? — I  do  not  know 

anything  about  metallic  antimony. 

5432.  Is   the  technique  of   intravenous  injection 
difficult,  or  would  anyone  in  Africa  be  able  to  do  it 
— My  record  was  10  in  40  minutes,  but  it  needs  a.  little 
practice,  and  smart  assistants. 

5433.  That  is  at  the  end  of  the  practice  which 
makes  perfect  ? — I  had  to  do  36  in  one  day.  . 

5434.  Intravenous  injections  ? — Yes,  when  I  ran 
short  of  atoxyl. 

5435.  We  were  told  by  another  witness  that  on  the 
Gold  Coast  the  natives  have  a  theoiy  that  excision  of 
the  glands  is  a  cure,  and  that  he  found  a  good  many 
cases  where  there  were  cicatrices  in  the  neck.  Is  that 
idea  prevalent  where  you  were  ? — I  have  read  of  it,  but 
I  have  never  heard  of  it  on  the  Congo. 

5436.  You  did  not  find  it  amongst  the  natives  ? — ■ 
No,  I  have  only  heard  of  it  from  further  north  in  West 
Africa. 

5437.  Have  the  natives  any  specific  name  for  the 
disease? — Referring  to  the  sleeping  stage — mekwcnde 
or  manimba  . 

5438.  Which  means  to  sleep  ? — Yes,  unnatural  sleep. 

5439.  In  your  part  of  the  world  they  recognise  it 
as  a.  distinct  disease,  do  you  think  ? — Yes  . 

5440.  Cou'd  you  get  any  history  fi-om  them  as  to 
how  long  they  have  known  it  ? — No,  I  could  not,  except 
that  I  know  it  was  there  in  1882.  I  have  not  had 
that  from  the  natives. 

5441.  I  was  wondering  whether  any  of  the  old 
iia.tives  would  talli  about  it  and  say  that  they  re- 
membered it  in  their  childhood. — No. 

5442.  Do  you  think  it  probably  has  existed  there 
for  generations  ? — In  association  with  1882  I  heard 
that  there  was  an  epidemic  of  it  and  that  it  came  from 
the  south-west.  Whether  it  existed  before  that  time 
or  not  I  do  not  know.  The  district  I  am  referring  to 
was  hardly  occupied  before  1878. 

5443.  Has  it  been  repopulated  ? — I  mean  occupied 
by  Europeans  ;  it  has  an  old  civilisation,  but  Europeans 
have  occupied  it  since  1878. 

5444.  The  native  treatment,  I  think  you  said,  con- 
sisted of  pepper  in  the  eyes  ? — Yes,  and  there  are  other 
things. 

5445.  Various  necromantic  proceedings,  I  suppose  ? 
— Yes,  and  leaves. 

5446.  Have  you  made  any  post-morteu  exami- 
nations ? — Only  one. 

5447.  Have  the  natives  any  objection  to  it  ? — I 
tloink  they  would  have,  for  I  have  not  been  there  long 
enough. 

5448.  I  was  wondering  whether  the  poU-mortem 
examination  showed  at  all  what  was  the  proximate 
cause  of  death,  whether  it  was  some  toxin  or  whether 
it  was  mechanical  blocking  of  the  veins,  or  what  ?— I 
should  think  it  is  the  effect  of  the  trypanosomes  on 
the  brain. 

5449.  The  toxic  effect  ? — Yes,  and  the  changes 
there. 

5450.  (Dr.  Chalmers  Mitchell.)  I  think  I  heard  you 
say  you  contrasted  sleeping  sickness  as  you  know  it 
with  a  disease  like  pneumonia,  calling  the  first  a  chronic 
disease  and  the  second  an  acute  disease.  I  wish  you 
would  teil  me  this  :  Do  many  of  youi-  sleeping  sickness 
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patients  die  of  an  acute  disease  ?  Do  they  pick  up 
and  die  of  an  acute  disease  ? — No. 

5451.  Do  you  think  that  is  because  they  are 
protected  in  any  way  ? — No,  I  do  not  think  so. 

5452.  About  how  many  cHses  do  you  think  you  have 
had  of  sleeping  sickness  ?  You  have  had  many 
hundreds,  have  you  not  ? — In  this  last  period  'f 

5453.  Tes. — 199  submitted  to  treatment. 

5454.  That  is  quite  enough,  thank  you ;  but  among 
those  199  cases  I  gather  you  have  never  had  a  case  of 
death  which  you  did  not  attribute  to  sleeping  sickness  ? 
— That  is  .so. 

5455.  You  say  that  your  chief  method  of  diagnosis 
is  by  the  puncturing  of  the  glands  and  getting  the 
trypanosomes  ? — It  is. 

5456.  How  do  you  identify  the  trypanosomes  ? — By 
the  microscope. 

5457.  What  power  do  you  use  ? — A  sixth. 

545S.  Do  you  simply  try  the  blood  film  ? — Fresh 
gland  juice. 

5459.  You  have  not  had  time  to  make  yourself  an 
expert  in  the  different  kinds  of  trypanosomes  ? — No,  I 
have  not. 

5460.  You  simply  diagnose  it  as  a  trypanosome 
and  see  the  trypanosome  ? — Yes,  and  I  make  a  point 
of  not  treating  anybody  until  I  have  diagnosed  it. 

5461.  {Mr.  Botln^child.)  I  have  only  one  question 
to  ask  :  Have  you  found  in  going  round  the  country 
in  any  of  the  villages  or  centres  where  the  counti'y 
surrounding  has  Tjeen  more  or  less  cleared  for  cultiva- 
i  ion  or  other  purposes  that  the  fly  i.s  absent — I  do 
not  think  there  is  any  part  where  it  is  clear. 

5462.  That  is  to  say,  that  the  bush  comes  right  up 
to  the  villages  ? — Yes.  There  are  elaborate  regulations 
by  the  Portuguese  which  J  showed  to  Dr.  Bagshawe  at 
one  time,  but  they  are  still  regulations. 

5463.  The  natives  do  not  pay  much  attention  to 
them,  you  mean  ? — There  is  no  means  of  putting  them 
into  execution  whatever,  financial  or  otherwise. 

5464.  (Mr.  Austen.)  It  was  not  from  your  district, 
was  it,  that  natives  were  introduced  into  Principe 
Island  to  work  on  the  cocoa  plantations  ? — Close  to  it, 
and  now  they  are  recruiting  in  the  town.  They  wei'e 
recruiting  12  months  ago  for  the  coast  towns  which 
supply  the  islands,  and  to  replace  those  men  they 
have  been  recruiting  with  us  by  force.  They  say 
that  forced  labour  is  legal,  and  the  last  mail  I 
received  news  that  they  were  asking  for  1,500  to 
2,000  men,  women,  and  childi-en,  perhaps  men  with 
their  women  and  children,  to  work  on  the  islands. 

5465.  In  your  district  ? — In  the  town  itself. 

5466.  Are  any  steps  taken  to  ensure  that  the 
people  who  are  sent  to  the  islands  are  not  suffering 
from  sleeping  sickness  ? — If  there  is,  it  is  done  nearer 
the  coast  than  where  I  am.  I  have  not  seen  a  medical 
officer  there  doing  sleeping  sickness  work  at  all. 

5467.  Are  pigs  kept  in  your  district  ? — Yes,  in  the 
district,  but  not  much  in  the  town  ;  that  is  merely  a 
social  question. 

5468.  They  are  kept  in  the  district  where  sleeping 
sickness  occurs  ? — Yes. 

5469.  And  you  told  us  that  goats  thrived  ? — Yes. 

5470.  Have  either  of  those  animals,  pigs  or  goats, 
ever  been  examined  to  discover  whether  they  may 
serve  as  reservoirs  for  trypanosomes  ? — I  do  not  think 
so  ;  I  never  heard  of  it. 

5471.  Would  it  not  be  worthwhile  (in  this  question 
I  am  not  casting  any  reflection  on  you)  as  a  general 
measure? — Most  decidedly;  there  are. a  good  many 
other  things  which  ought  to  be  done  there,  but  I  am 
the  only  man,  and  I  have  a  good  deal  of  work  to  do. 

5472.  It  is  quite  possible  that  they  are  acting  as 
reservoirs,  you  think  ?— Yes. 

5473.  You  are  aware  of  what  has  been  stated  with 
regard  to  Principe  ? — Yes,  I  believe  they  have  done  a 
good  deal  of  slaughtering  there. 

5474.  But  no  measures  of  that  sort  have  Vjeen 
taken  in  your  district  ? — No. 

5475.  You  told  us  there  was  very  little  game  ? — ■ 
I  think  that  is  a  fair  way  of  piitting  it. 

5476.  So  that  you  would  not  .say  that  in  your 
district  G.  polpalis  is  in  any  way  dependent  upon  big 
game  for  its  continued  existence  ?— That  follows  from 


what  I  have  said — ^yes— but  I  have  not  travelled 
sufficiently  really  to  be  able  to  speak  on  that  point. 
I  am  sitting  down,  as  the  natives  call  it,  in  San 
Salvador,  working  morning,  noon,  and  night  at  the 
dispensary,  28,000  attendances  in  a  year. 

5477.  So  that  you  really  cannot  say  definitely  from 
yom-  own  experience  and  observation  whether  the  fly 
in  your  districts  subsists  so  largely  on  the  blood  of 
natives  that  the  blood  of  game  is  a  factor  of  small 
importance  ? — I  do  not  think  I  have  had  the  experience 
to  answer  that  question.  I  do  not  think  there  is  much 
game,  because  of  the  food  that  the  natives  have. 
They  eat  white  ants,  and  if  there  was  enough  meat, 
they  would  not  bother  with  white  ants.  They  are 
hunting  day  after  day,  and  bring  in  nothing.  There 
is  always  a  hullabaloo  if  anybody  has  shot  something. 
The  game  must  be  rare  for  them  to  make  such  a  fuss 
about  it.  That  is  why  I  say  it  is  rare.  Then  I  know 
about  the  grass  being  15  feet  high.  I  have  heard  of 
Mr.  Larsen.  I  have  met  him.  He  is  a  professional 
elephant  hunter,  and  he  has  left  the  country  in 
disgust,  because  the  grass  is  so  high  that  the  elephant 
is  on  top  of  him  before  he  can  shoot  it,,  and  then  it  is 
like  shooting  the  roof  of  a  house,  and  the  bullet 
slides  off  the  elephant's  forehead.  I  have  had  a 
number  of  people  brought  into  the  hospital  tossed 
by  buffaloes,  and  some  shot  )jy  their  friends,  and 
it  is  all  due  to  the  long  grass.  The  buffalo  has  a 
liabit  of  dodging  round  to  the  old  track  and  waiting  in 
the  long  grass,  and  when  a  man  comes  along  following 
it,  it  tosses  him.  The  buffalo  waits  alongside  the  path 
he  has  already  travelled.  That  would  not  be  possible 
if  the  grass  was  not  long.  Then,  again,  the  way  they 
hunt  game  is  that  they  set  fire  to  the  grass,  and  as  the 
fire  approaches  the  game  they  stand  on  each  side  of 
the  valley  and  fire.  They  miss  the  animal,  as  a  rule, 
and  hit  each  other  on  the  opposite  side  of  the  valley, 
and  then  come  into  the  hospital. 

5478.  And  that  is  where  you  come  in  ? — Yes,  that 
is  where  I  come  in,  and  that  is  why  I  say  game  is 
scarce.  They  do  not  bring  it  in  sufficiently  often, 
nothing  like  what  we  hear  of  with  regard  to  South 
Africa.  I  have  seen  only  two  antelope,  I  think,  in  the 
little  ti-avelling  I  have  done,  and  I  have  not  seen  a 
buffalo  or  an  elephant.  I  have  seen  very  little  game. 
When  I  travel  I  travel  with  a  company,  and  I  have 
not  had  the  opportunity  of  seeing,  perhaps,  but  still,  I 
am  not  a  hunter. 

5479.  Am  I  right  in  thinking  that,  although  game 
is  apijarently  scarce  (we  will  leave  it  at  that),  G. 
•polpalis  is  not  scarce  ? — I  think  not. 

5480.  Is  it  plentiful  ?— Yes,  I  think  so. 

5481.  Have  j'ou  ever  found  it  in  this  elephant  grass 
of  which  you  speak  ? — No,  except  near  the  rivers. 

5482.  Always  in  shelter  of  a  woody,  bushy  nature.'' — 
Yes,  except  for  the  occasional  ones  following  people 
who  come  up  to  San  Salvador,  perhaps  six  in  two 
years. 

5483.  You  have  told  us  already  that  you  have  not 
made  any  entomological  investigations  into  the  life 
history  of  the  fly  ;  you  have  not  time  ? — No. 

5484.  So  that  it  is  no  good  my  asking  you  whether 
you  have  found  their  breeding  places  ? — I  have  not 
found  them.  The  nearest  thing  to  that  was  at  Kibokolo, 
to  the  east  of  San  Salvador,  where  I  noticed  a  niimber 
of  tsetse  in  our  houses,  so  I  went  to  the  rivers  and 
inspected  them  ;  on  one  stream  there  were  very  few,  and 
on  the  other  stream  there  were  a  great  many ;  and  I 
recommended  that  the  trees  should  be  cut  down.  I 
have  not  heard  the  result  of  that — whether  there  was 
any  benefit,  but  that  is  the  nearest  I  came  to  them. 

5485.  Have  you  a  mai-ked  dry  season  ? — We  have, 
from  the  24th  May  to  the  5th  of  October. 

5486.  Have  you  at  any  time  observed  anything 
which  would  seem  to  indicate  that  in  the  dry  season 
G.  polpalis  retires  to  certain  centres,  from  which 
it  spreads  out  again  when  the  wet  season  returns  ? — 
I  think  that  applies  to  all  flies  at  San  Salvador,  not 
only  Glossino,  but  especially  to  the  Stomoxys,  and  also 
to  the  TabanidsB.  It  is  in  the  wet  season,  from  October 
especially,  that  the  Tabanidre  come  in,  but  still  they 
continue  on  until  May.    I  wondered  \f  it  was  that  the 
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floods  really  did  some  damage  to  the  fly  in  the  later 
seasons. 

5487.  Have  yovi  actually  observed  such  centres  ? — • 
No,  it  is  a  hilly,  undulating  country,  like  a  gigantic 
Salisbuiy  Plain,  and  we  are  just  on  the  top  of  one  of 
the  hills,  so  that  there  is  no  water  close  to  us,  and 
there  is  no  watei'  resting  there  half  an  hour  after  a 
thunderstorm. 

5488.  If  a  proper  entomological  investigation  were 
undertaken  in  your  country  from  that  point  of  view, 
do  you  think  it  would  be  possible  to  find  these  centres 
if  they  existed  ? — Yes,  I  do. 

5489.  And  having  found  thein,  would  it  be  possible 
to  deal  with  them  by  clearing  and  burning  them? — If 
the  money  were  available,  but  the  covintry  I  am  in  ■ 

5490.  That  is  another  matter,  of  course.  Sir 
William  Leishman  has  already  asked  you  practically 
this  question,  but  I  would  like  to  ask  you  again :  Have 
you  any  reason  to  think  that  sleeping  sickness  is  con- 
veyed in  any  other  way  than  by  the  bite  of  G.  paljmlis 
in  your  district  ? — I  have  no  reason  for  thinking  so.  ljut 
thei'e  are  flies  there,  especially  Stoino.mjg,  which  possibly 
might  do  it. 

5491.  You  cannot  say  wlietlier  the  existence  of 
sleeping  sickness  in  any  way  coincides  with  the  area 
of  distribution  of  G.  faljialis'r  —  No,  I  have  not 
travelled  sufficieutlj'. 

5492.  {Dr.  Balfour.)  I  notice  that  you  used  soamin 
as  well  as  atoxyl  in  the  treatment. — Yes,  I  do  use  them 
alternatively. 

5493.  How  does  it  compare  with  atoxyl  ? — I  think 
they  liave  the  same  eifect ;  I  see  no  difference  provided 
they  are  both  fresh. 

5494.  One  is  no  more  Ijeneficial  than  the  other  ? — I 
have  not  noticed  it,  but  I  have  not  treated  any  single 
patient  with  only  one.    I  alternate  them. 

5495.  Do  you  think  you  get  a  better  effect  by  the 
altei'native  ti'eatment  ? — I  try  to  ;  I  think  so. 

5496.  You  lay  great  stress  on  the  drug  being 
fresh  ? — I  do. 

5497.  Where  do  you  oljtain  your  drugs — from 
England  ? — The  Belgian  Government  have  been  very 
good  to  me.  I  am  living  in  Portuguese  country,  but 
the  Minister  of  the  Congo  gave  me  permission  to  go 
to  the  Tropical  School  at  Leopoldville,  and,  as  the 
result  of  that,  I  have  had  donations  of  atoxyl  sent  to 
me,  and  just  recently  the  Portuguese  have  begun  to 
send  it  to  me.  The  Governments  do  not  supply  me  with 
sufficient. 

5498.  The  atoxyl  comes  from  Europe,  and  arrives 
in  perfectly  good  condition  for  you  to  use  ? — Yes. 

549!t.  It  is  perfectly  safe  to  use  ? — Yes. 

5500.  Have  you  ever  had  cases  of  blindness  resulting 
from  its  use?  —  Yes,  that  wa.?  when  I  returned 
in  191  (I;  I  had  several  cases,  and  I  am  inclined  to 
think  that  the  atoxyl  had  been  kejjt  in  Africa  for  some 
time,  and  certain  of  the  Ijottles  I  rejected  because  the 
drug  was  brown.  I  had  about  six  cases  of  eyes  aifected 
about  February  1911. 

55<tl.  Do  you  think  it  is  light  or  heat  which  chiefly 
affects  the  drug,  or  both  ? — The  heat,  I  should  think. 

5502.  Do  you  keep  it  in  the  dark  ? — Yes,  invari- 
ably I  keep  it  in  the  dark ;  I  cannot  change  the  heat. 
Taking  those  bottles  which  came  to  me.  they  had 
Iieen  kept  in  boxes,  and  therefore  it  would  l)e  heat 
more  than  light  which  would  aifect  them.  I  keep  it  in 
the  dark,  wrapped  up  in  its  original  paper,  and  put  it 
in  a  cupboard. 

5503.  The  antimony  you  have  been  using  recently 
was,  I  suppose,  proliably  tartar  emetic  ? — Yes,  it  was. 

5504.  Did  you  find  that  effective  also  ?  What 
made  you  vise  antimony  in  preference,  let  us  say,  to 
atoxyl  or  soamin  ? — The  shortness  of  the  atoxyl. 

5505.  Only  that? — That  was  what  started  me,  and 
since  then  I  have  been  using  it  alternately  with  atoxyl, 
sometimes  giving  them  in  alternate  months,  giving  a 
patient  two  grains  two  days  a  week  for  a  full  month, 
or  sometimes  dividing  the  month  and  giving  half 
atoxyl  and  half  antimony. 

55<)().  Are  you  pleased  with  the  mixed  treatment 
liy  atoxyl  and  antimony  ? — I  am.  There  were  (.!5  people 
received  treatment  in  1911  and  38  are  going  on  nicely ; 


there  were  103  in  1912,  and  there  are  81  going  on  all 
right. 

5507.  That  is  for  over  a  year? — Yes,  and  in  October 
and  December  1910  (I  had  not  tried  antimony  then) 
of  31  there  are  20  all  right. 

5508.  Might  I  ask  you  whether  you  use  urotropin  ? — 
Yes,  I  have  been  using  it  since  January  1911. 

5509.  What  led  you  to  do  that  ? — Because  we  are 
told  it  passes  into  the  sjjinal  canal. 

5510.  That  is  why  you  used  it  ? — Yes,  I  used  it  when 
I  had  to  leave  the  station  and  the  nurse  was  left  behind. 
I  had  prepared  it  on  purpose  and  left  her  with  this  so 
that  she  could  go  on  with  the  treatment,  and  I  have 
always  either  that  by  me  or  perchloride  of  mei-cury, 
or  arsenic,  to  keep  the  people  secure  if  I  happened  to 
be  called  away  professionally  or  in  periods  of  rest. 
I  began  when  I  first  went  out  in  1909  to  give  them 
perchloride. 

5511.  You  did  n(jt  give  them  urotropin  at  the  same 
time  as  your  trypanocidal  drug? — No,  I  have  not  tried 
tliat. 

5512.  Have  you  given  urotropin  as  a  trypanocidal 
drug  ?  Do  you  know  of  its  having  any  trypanocidal 
action  ? — No. 

5513.  Have  y(jn  ever  noticed  any  difference  in  the 
trypanosomes  when  you  have  given  it  ? — I  have  only 
once  found  the  trypanosomes  in  the  patients  when  I 
have  given  the  atoxyl. 

5514.  You  have   never  given  urotropin  alone  ? — 

No. 

5515.  So  that  you  cannot  say  whether  when  given 
alone  it  has  any  action  on  the  trypanosomes  ? — No. 

5516.  You  get  advanced  cases  in  the  third  stage  of 
the  disease  ? — Yes. 

5517.  Have  you  ever  tried  intraspinal  injections  of 
serum  from  your  ti-eated  cases  ? — No. 

5518.  Have  you  found  anything  to  benefit  these 
cases  in  the  third  stage  ? — I  have  not. 

5519.  They  always  die,  I  suppose  ? — I  have  done 
spinal  puncture  with  those  which  seemed  to  be  not 
getting  better  and  they  have  all  died  ;  there  has  been 
leucocytosis  and  they  have  invariably  died.  I  have  not 
done  it  in  cases  which  I  thought  were  getting  better, 
but  in  cases  which  I  thought  were  getting  woi'se. 

5520.  You  say  that  the  disease  in  Angola  has  been 
present  from  1882  ? — Yes. 

5521.  Do  you  think  it  was  pi-obably  there  before 
that  date  ? — I  cannot  say. 

5522.  There  is  no  history  that  it  was  introduced 
from  outside  ? — There  is  a  rumour  that  it  came  from 
the  south-west,  an  epidemic  from  Loanda  district. 

5523.  Then  I  suppose  you  know  nothing  of  the 
history  of  the  tsetse-fly  in  the  area  ?  I  suppose  the  fly 
has  proliably  always  existed  there  ? — I  should  say  so. 

5524.  The  natives  have  no  information  regarding 
it  ? — They  have  got  a  name  for  it  and  they  have  got  a. 
name  for  Tubanus,  and  the  intelligent  native  will 
distinguish  between  the  two,  but  the  unintelligent  one 
says  it  is  a  fly. 

5525.  There  is  nothing  to  show  that  the  fly  and  the 
disease  came  together  ? — 1  know  of  nothing. 

5526.  {Mr.  Bv.doH.)  I  understand  you  to  say  that 
in  your  opinion  the  game  is  not  very  numerous  ? 
---That  is  so. 

5527.  If  they  were  numerous  would  you  not,  although 
you  could  not  see  the  animals  themselves,  see  game 
tracks  ? — Yes. 

5528.  Did  you  look  about  for  game  tracks  ? — I  did. 
I  have  seen  very  few.  The  main  tracks  have  been 
on  the  frontier  river  between  the  Portuguese  Congo 
and  the  Belgian  Congo.  There  is  a  photograph 
of  the  river  in  that  little  book.  That  is  the  place 
where  I  have  seen  most  of  the  tracks,  but  very  seldom 
at  other  j^arts.  There  are  sometimes  the  tracks  o£ 
buffalo  on  the  hilltops,  but  you  see  that  the  roads 
would  keep  to  the  more  healthy  places  and  the  drier 
parts  of  the  ground,  whereas  the  buffaloes  are  down  in 
the  swampy  hing  grass.  In  the  early  morning  we 
might  see  them,  but  our  travelling  time,  as  a  rule,  is 
not  that  when  the  animals  are  moving  about. 

5529.  You  do  not,  as  a  matter  of  fact,  see  them  ? — ■ 
I  have  never  seen  a  buffalo  or  an  elephant,  and  only  two 
antelopes. 
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5530.  {Dr.  Bagshawe.)  I  am  not  sure  if  joxi  have 
told  us  already  what  the  population  of  your  district 
is  ? — 25,000  ;  it  is  a  district  eight  days  the  one  way  and 
seven  days  the  other. 

5531.  How  many  square  miles  would  that  be  about  ."^ 
— Twenty  miles  a  day  is  good  walking. 

5532.  Is  it  a  dense  or  a  sparse  population  for 
tropical  Africa  ? — Tt  is  the  only  part  of  tropical  Africa 
I  know. 

5533.  Tou  have  no  standard  of  comjsarison  ? — No. 

5534.  How  many  deaths  from  sleeping  sickness  do 
you  think  occiu*  in  a  year  in  that  population,  not  only 
in  your  own  hospital  but  in  the  whole  district Gould 
you  give  any  estimate  of  the  nuniljers  ? — No,  there  is 
no  Government  work  ;  we  have  tried  to  do  it  tlu'ough 
our  evangelists  bringing  in  the  numbers,  but  the 
information  is  not  such  that  I  could  tell  you.  I  do 
not  know.  The  population  is  only  calculated  from  the 
hut  tax,  and  the  hut  tax  is  not  universal. 

5535.  Tou  could  not  give  that  information  for  any 
other  disease  ;  you  could  not  say,  for  instance,  how  many 
deaths  from  pneumonia  there  would  be  in  the  year  ? — 
No.  I  do  not  know  what  is  going  on  ;  and  a  man  dies 
and  is  biiried,  and  that  is  the  end  of  it.  The  Govern- 
ment there  is  only  in  its  infancy  really,  things  are  not 
done  as  they  might  be  done. 

5536.  Tou  could  not  say  what  is  the  principal  cause 
of  mortality  ? — The  principal  cause  of  mortality  in  the 
district  is  sleeping  sickness,  I  think. 

5537.  Among  your  199  cases  what  proportion  was 
there  of  children  under  12  ? — Out  of  the  1910  series 
there  are  five  children  well,  one  ill,  and  four  died.  Out 
of  the  1911  series  there  are  13  children  well,  two  ill,  and 
six  died. 

5538.  I  mean  as  compared  with  the  adults,  what  are 
the  comparative  numbers  ?  Would  half  be  children, 
and  half  adults,  or  v/ould  the  adults  out-number  the 
childi-en  ? — The  adults  out-number  the  children. 

5539.  By  much  P — It  is  more  likely  to  be  one-third 
of  children,  one-third  of  men,  and  one-third  of  women. 


that  is  about  it,  so  that  the  women  and  children  are 
greater  than  the  men. 

5540.  Tou  think  they  ai'e  all  equally  liable  to 
infection  ? — Tes,  except  that  now  the  men  are  getting 
better  clothed  than  the  women,  and  are  moi'e 
protected.  The  women  and  children  go  to  the  farms, 
they  are  the  gardeners  of  the  country,  and  there  again 
they  are  more  exj)osed  because  the  farms  are 
frequently  near  the  water,  although  not  always.  In 
passing  to  and  from  the  farms  they  are  exposed.  The 
farming  of  the  women  and  the  clothing  of  the  men 
gives  the  women  and  the  children  a  worse  chance. 
The  children  are  taken  by  the  women  to  the  farms,  so 
that  naturally  the  cases  of  the  women  and  children  are 
greater  than  of  the  men. 

5541.  Is  there  a  large  child-  population  ?  What 
would  be  the  avei-age  number  ?  I  suppose  it  will  be 
difficult  to  say.  What  would  be  the  average  size  of 
the  family  ? — Two  or  three  amongst  the  jDolygamists 
and  a  larger  family  amongst  the  monogamists. 

5542.  Something  like  thi-ee  to  a  hut  ? — Tes,  the 
Christian  villages  are  noted  for  their  populations. 
That  has  been  said,  and  I  think  it  is  tme,  that  if  you 
get  to  a  Christian  village  you  will  find  more  children 
running  about  than  you  do  with  the  polygamist 
heathen. 

5543.  (Chairman.)  There  was  just  one  thing  I 
wanted  to  follow  up  with  you.  Tou  said,  I  think  to 
Sir  Mackenzie  Chalmers,  that  you  were  very  familiar 
with  intravenotis  injections.  Do  you  know  what 
metallic  antimony  is  P — Tes. 

5544.  And  you  know  more  or  less  its  effect  ? — Tes. 

5545.  If,  I  will  not  say  an  unskilled  person,  but  an 
insufficiently  skilled  person,  made  a  mistake  and  did 
not  do  that  operation  correctly,  the  consequences 
would  be  very  seiious,  would  they  not  ? — I  expect  they 
would  be  most  unpleasant  to  the  patient.  If  a  solution 
of  tartar  emetic  gets  astray  a  blister  results,  so  I  find 
my  way  with  normal  saline,  and  then  fill  up  with  the 
active  drug,  so  as  to  avoid  serious  consequences. 


The  witness  withdrew. 


Mr.  F.  O.  Stohr,  M.B.,  B.Ch.,  called  and  examined. 


5546.  [Chairman.)  I  miderstand  you  have  had  very 
considerable  experience  of  sleeping  sickness,  both  where 
it  is  conveyed  hj  palpal  is  and  where  it  is  conveyed  by 
morsitans  ? — Tes. 

5547.  And  you  have  had  experience  of  the  form  of 
illness  which  follows,  or  wliieh  we  treat  as  due  to 
marsitans — rhodesiense,  and  that  due  to  palpalis — 
gamhiense  ? — Tes. 

5548.  Have  you  formed  the  opinion  that  they  are 
distinct  diseases  ? — They  are  distinct  diseases  clinically, 
and  the  distribtttion  is  very  different. 

5549.  The  course  of  tlie  disease  is  different? — It 
is  much  more  acute  in  the  Rhodesian  disease. 

5550.  But  you  consider  they  are  diseases  of  the 
same  family  ? — Tes.  I  saw  one  rhodesiense  case  in 
which  the  man  was  sleeping,  only  one  case — and  it  is 
probably  rare  for  them  to  live  long  enough  to  sleep. 

5551.  In  the  one  case  we  have  been  told  the 
trypanosome  may  remain  in  the  blood  for  years  before 
the  disease  reaches  an  acute  form,  but  with  regard  to 
7'hodesiense,  it  runs  a  very  swift  course,  and  the  man 
may  die  very  quickly? — Yes,. 

5552.  Have  you  had  opportunities  of  studying  the 
habits  of  l)oth  flies  at  all  ? — -Tes,  but  I  have  studied 
palpalis  moi'e. 

5553.  Palpalis  is  very  frequent  on  some  of  the 
islands  on  the  lake,  is  it  not  ? — My  experience  of 
palpalis  was  in  Katanga.  I  only  paid  a  visit  of  a  week 
to  Victoria  Nyanza. 

5554.  Have  you  formed  any  opinion  as  to  the 
distance  palpalis  travels  ?  We  know  that  it  does  not 
go  fai'  from  water.  What  distance  does  it  travel,  say, 
along  water  ? — I  think  a  mile  away  from  bush  you  do 
not  find  it  much. 

5555.  In  open  ground  ? — In  long  reeds.  If  there 
are  reeds  in  the  dry  season  you  do  not  find  much  fly  a 
mile  away  fr')m  the  bush.  Where  there  is  a  good  bank 
with  trees  growing  on  it  you  will  find  lots  of  palpalis, 
and  a  little  lower  down  the  stream  you  come  to  tall 


reeds,  possibly  the  height  of  this  room  or  half  that 
height.  Thei'e  you  find  palpalis  in  the  wet  season, 
but  not  in  the  dry  season.  I  should  say  a  mile  away 
I  could  tell  the  people  that  they  were  pretty  safe  in  the 
dry  season. 

5556.  Do  you  connect  palpalis  noticeably  with  the 
presence  of  game  or  the  presence  of  the  larger  game  ? 
— No,  there  is  always  game  in  Katanga  everywhere. 

5557.  I  will  put  the  question  in  a  slightly  different 
form  :  Have  yoti  had  opportvmities  of  examining  that 
game  ? — No. 

5558.  Tou  have  not  examined  them  for  trypano- 
somes  at  all  ? — No. 

5559.  Have  you  ever  observed  fly  in  large  quantities 
where  there  was  little  or  no  game  ? — No. 

5560.  The  two  things  are  more  or  less  co-existent 
in  yotu- experience  ? — I  am  saying  that  of  either  kind 
of  fly,  but  I  do  not  think  that  palpalis  is  particularly 
connected  with  the  game  in  Katanga,  because  it  is 
just  as  easy  to  find  it  close  to  a  village  as  to  find  it 
away  from  a  village.  If  you  find  a  l)ig  village,  you 
may  he  pretty  certain  that  game  never  goes  to  drink 
in  the  middle  of  the  village.  The  village  may  be  a 
mile  long,  and  you  will  find  palpalis  all  along  that 
village. 

5561.  Would  there  be  domestic  stock  in  that 
village  ? — Not  much.    They  have  a  few  goats. 

5562.  Do  the  fly  feed  greedily  on  goats  and 
domestic  animals  ? — I  have  not  noticed  ;  I  do  not  think 
so.  I  think  their  food  is  people  near  the  villages,  but 
what  it  is  away  from  the  villages  I  do  not  know. 

5563.  Tou  know,  I  suppose,  the  history  of  the 
epidemic  in  Uganda  in-etty  well  ? — Tes. 

5564.  To  put  it  quite  shortly,  have  you  formed  a 
conclusion  as  to  how  the  epidemic  came  into  the 
country  in  the  first  instance  ?  Was  the  raiisa  eausans, 
the  trypanosome,  conveyed,  do  you  think,  from  game 
animals,  or  man  ? — Into  Katanga  ? 
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•j565.  Yes. — It  was  hrought  in  hy  infected  soldiers 
from  the  northern  part  of  the  Congo. 

5566.  Speaking  generally,  do  you  think  with  regard 
to  gambiense  that  men  or  animals  form  the  larger 
reservoir  ? — I  think  man,  and  for  this  reason,  that  the 
gamhiense  sickness  spreads  rapidly  in  big  villages 
while  in  small  villages  it  does  not  spread  nearly  so 
rapidly.  Where  you  find  a  small  scattered  population 
the  sickness  does  not  sweep  through  it  so  quickly  as 
v,'here  you  find  a  big  population. 

5567.  Have  you  examined  many  flies  microscopi- 
cally ? — No.  that  has  not  been  my  kind  of  work. 

5568.  Do  you  think  that  the  palpalis  when  near 
water  will  feed  on  reptiles,  birds,  and  other  things  as 
readily  as  it  would  on  warm-blooded  animals  ? — I  do 
not  want  to  answer  that  question ;  1  really  do  not 
know. 

5569.  May  1  leave  ^"'^pf'^'*  ^ov  a  moment  ?  You 
nave  also  experience  of  morsitans? — Yes.  May  1 
recall  my  answer  to  your  last  qiiestiou?  I  have  seen 
a  few  palpalis  in  a  place  where  there  were  certainly 
no  animals.  iDecause  there  were  very  steep  ro(!ks  on 
both  sides,  a  gorge,  but  there  were  plenty  of  those 
cormorant  Ijirds  which  hang  out  their  wings  to  dry. 
I  did  think  they  were  jarobably  feeding  on  the 
cormorants. 

5570.  "We  have  heard  that  before,  but  as  to  reptiles 
you  cannot  say  ? — No.  Dr.  Carpenter  in  Uganda 
showed  me  a  reptile  which  he  says  they  feed  on. 

5571.  With  regard  to  the  rhodesiense  conveyed  by 
morsitans,  have  you  formed  any  judgment  as  to  wliat 
the  main  reservoir  of  the  trypanosome  may  be  ? — I 
think  it  is  the  wild  game,  particularly  water-))uck. 

5572.  On  what  do  you  found  that? — I  examined 
the  blood  of  five  water-buck,  and  I  think  we  fcjund 
trypanosomes  in  four — it  may  have  been  three — ovit  of 
the  five. 

5573.  That  leads  up  to  the  question  of  what  the 
tryi)anosome  may  he.  Do  you  think  the  trypanosome 
you  found  in  the  wild  game  is  the  trypanosome  of  man. 
r}todesiense?--As  you  see  it  in  a  fresh  jireparation  it 
looks  the  same,  that  is  all  I  can  say  aboiit  it. 

5574.  There  are,  as  yoii  know,  various  views,  one 
being  that  hrucei  and  i-hode><iense  are  the  same,  and 
another  that  hrucei  is  the  one  which  produces  nagana 
in  cattle,  as  distinguished  from  rhodesiense  which 
produces  sleeping  sickness  in  man,  and  a  third  is  that 
rhodesiense  may  be  a  strain  of  hrucei? — Yes. 

5575.  If  the  ti-ypauosome  is  morphologically  like 
rhodesiense,  or  hrucei  is  rhodesiense.  how  do  you  account 
f(n-  the  fact  that  in  fly  countries  domestic  animals 
cannot  be  kept  at  all.  and  that  man,  certainly  in  parts 
of  the  coimtry  in  Rhodesia  and  in  Nyasaland,  suffers 
very  slightly  ? — I  cannot  account  for  it. 

5576.  There  are  a  good  many  possible  hypotheses  ? 
— I  cannot  account  for  it.  Man  seems  to  be 
very  hard  to  infect.  There  are  up  and  down  the 
country  different  herds  of  cattle  which  are  immune 
to  fly_ 

5577.  Is  that  in  particular  places  ? — They  are 
probably  the  remains  of  certain  herds.  An  Arab 
culled  Chiwali  was  knocked  out  by  the  Belgians,  and 
they  collared  his  cattle,  and  some  were  taken  to  the 
Luapula  valley  and  some  to  Lukafu.  and  lioth 
herds  are  still  existing,  but  they  are  very  small  and 
suffering  from  in-breeding. 

5578.  Is  it  not  the  general  experience  that  if  you 
bring  cattle  into  a  fly  country  they  almost  all  die  ? — 
Some  do  not  die. 

5579.  Can  you  tell  me  whether  the  sm-vivors  have 
been  examined — has  their  bloi)d  been  examined  ? — No, 
I  cannot  say. 

5580.  Have  they  been  examined  as  to  whether 
trypanosomes  were  in  their  blood  and  whether  they 
were  tolerant  to  them  ? — No.  I  cannot  tell  you  that. 

5581.  It  has  been  suggested,  following  yom-  theory 
of  the  game  being  the  principal  reservoir  of  the  disease, 
tliat  some  moderately  sized  area  should  be  cleared  of 
game  and  the  game  kept  out  of  it,  and  it  is  hoped  that 
I'esults  might  follow  either  as  regards  the  disappearance 
of  the  fly  or  the  disappearance  or  modification  of  the 
infectivity  of  the  fly;  have  jo\i  considered  the  feasi- 
bility or  the  possible  results  of  that  experiment  ? — I 
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wanted  the  administration  of  Southern.  Rliodesia  to 
do  it. 

5582.  Could  you  suggest  the  sort  of  area,  or  could 
you  name  an  area  which  you  think  woidd  be  suitaljle  ? 
— I  suggested  the  Sebungwe  area. 

5583.  Would  that  be  within  reasonable  limits  as 
to  cost  F — That  was  an  area  where  you  could  have  a 
square  with  a  side  of  about  60  miles,  roughly  speaking, 
but  I  am  afraid  it  would  not  be  so  favourable  now, 
as  they  have  moved  the  people  out  of  it.  I  believe 
Dr.  Yorke  talked  to  you  about  the  Sebungwe  area. 

5581.  If  I  recollect  aright  we  heard  something 
about  Sebungwe  before.  The  advantage  of  that  is 
that  it  is  in  a  small  fly  area  separated  fi'om  another 
fly  area  by  a  considerable  distance  of  open  country  ? — 
About  60  miles. 

5585.  Is  that  quite  clear? — Yes,  I  have  been  there. 

5586.  So  that  I  suppose  you  would  say,  fi'om  what 
you  know  of  the  fly,  that  there  would  be  very  little 
danger,  supposing  one  lot  of  fly  went  out  with  the 
game,  that  another  lot  would  come  in  from  anywhere 
else  ? — There  is  no  danger  of  that  ;  the  only  con- 
ceivable danger  is  driving  infected  game  into  the  other 
fly  area. 

5587.  But  you  do  think  that  the  experiment,  if  the 
fly  went  away  when  the  larger  game  wei'e  di-iven  out. 
would  be  entirely  falsified  if  other  fly  came  in  ? — There 
is  no  danger  of  that. 

5588.  Is  that  an  area  which  has,  what  I  might  call, 
any  natural  fencing  round  it.  such  as  water  ? — N<?, 
there  is  no  natural  boundary  to  it. 

5589.  If  you  in  some  way  drove  the  game  out, 
you  would  have  to  provide  for  keeping  them  out  by 
a  fence  or  something  else  ? — Yes. 

5590.  There  is  no  natural  obstacle  to  their  coming 
back  again  ? — No,  none  at  all ;  there  are  no  big  streams 
at  all. 

5591.  What  did  you  say  the  size  of  that  was? — 
About  6<J  miles  square.  It  is  moi'e  a  figure  of  that 
shape  (indicating)  than  square,  but  the  side  Vv'ould  be 
about  60  miles.  It  is  a  rhomboid,  I  think  ;  it  lias  an 
acute  and  an  obtuse  angle  in  it. 

5592.  When  you  were  making  the  suggestion  to 
the  Grovernment  of  Rhodesia,  did  you  give  them  any 
estimate  of  what  that  would  cost  ? — I  suggested  their 
giving  out  two  or  three  guns  to  each  headman ;  and 
that  would  cost  the  price  of  loaning  a  hundred  guns. 

5593.  But  when  you  have  done  that  ? — I  should 
give  them  cartridges.  The  people  have  now  been 
moved  out  of  the  ai-ea,  but  my  suggestion  was  that 
they  shoidd  give  out  guns  and  cartridges,  and  make 
them  account  for  the  cartridges. 

5594.  Are  there  many  people  living  in  that  area  ? — 
Yes,  I  examined  2,300 — you  might  say  3,000  people. 

5595.  Is  there  much  sleeping  sickness  there  ?  — 
I  foimd  one-half  per  cent,  of  all  the  people  infected, 
and,  as  it  is  a  disease  mainly  of  adult  males,  that  means 
a  good  deal  more  than  one-half  per  cent,  of  the  men, 
possibly  2  per  cent. 

5596.  If  you  tried  this  experiment,  would  you 
move  all  the  people  from  that  area,? — No.  I  should 
make  them  stop. 

5597.  Might  3'ou  not,  game  or  no  game,  continue 
the  infectivity  of  the  fly  by  man? — It  is  very  poor  fun 
for  the  fly  biting  people. 

5598.  In  what  way  ?  I  should  have  thought  it  v>-as 
very  poor  fun  for  the  people.  —  He  very  seldom 
succeeds  in  getting  a  meal  off  you. 

5599.  We  have  had  it  in  evidence  that  the  natives 
ai-e  rather  indifferent  to  the  fly,  and  let  it  sit  on 
them. — In  our  counti-y  the  native  generally  cuts  .t, 
green  branch  and  keeps  dabbing  at  his  liack.  I 
have  seen  a  fly  sitting  on  a  native  and  he  had  not  a 
good  time  at  all ;  he  kept  on  jtimping  off  and  coming 
back  again. 

5600.  I  woiild  rather  go  back  upon  what  I  asked 
you.  Did  you,  when  you  were  considering  this,  limit 
the  expenditiire  to  turning  the  game  out,  because  when 
you  have  turned  the  game  out  you  have  to  keep  them 
out?  You  would  kill  a  good  many,  but  you  would 
not  kill  all  ? — The  people  keep  on  with  their  guns, 
and  the  less  game  there  is  the  keener  they  a,j-e. 
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5601.  Might  not  the  resi^lt  be  to  kill  a  large 
proportion  and  by  constant  disturbance  to  drive 
ont  others,  and  when  the  danger  had  ceased, 
apparently  by  the  game  having  gone,  they  would 
retiu-n  to  their  old  feeding  grounds  or  water  holes  ? — 
If  you  stopped  shooting  them  they  would  return, 
but  if  the  people  kept  on  using  guns,  when  they  have 
finished  with  the  game  going  in  big  herds  and  easy  to 
shoot,  they  will  turn  their  attention  to  the  single 
animals,  which  are  harder  to  shoot. 

5602.  What  I  mean  is  this,  that  if  the  game  was 
driven  out  and  kept  on  trying  to  return,  you  wonld 
still  keep  up  in  that  area  a  reservoir  by  which  the  fly 
might  Ijo  infected  to  some  extent  ? — I  think  myself  you 
do  not  find  fly  unless  there  is  a  good  deal  of  game. 
I  do  not  think  that  an  occasional  bush- pig  or  a  duiker 
or  anything  like  that  keeps  up  fly.  The  fly  does  not 
fly  about  looking  for  food ;  it  sits  on  a  game  track 
waiting  for  the  animal  to  come. 

5603.  We  are  told  that  one  infected  antelope  or 
rather  a  tolerant  antelope  has  an  enormous  number  of 
trypanosomes  in  its  blood. — No. 

5604.  You  think  not  ? — That  is  not  my  experience 
and  I  do  not  think  it  is  the  usual  experience.  They 
need  a  good  deal  of  looking  for. 

5605.  Then  the  question  I  was  going  to  put  to  you 
does  not  follow  :  Would  not  a  small  nvimber  of  game  be 
sufficient  to  infect  almost  as  large  a  number  of  fly  as  a 
larger  herd  of  game  if  that  was  so  ? — Where  this  sleeping 
sickness  is  there  is  as  much  game  as  I  have  ever  seen 
anywhere,  an  enormous  cpaantity  like  you  have  on  the 
plains  in  East  Africa.  In  Lomagundi,  where  there  is 
only  a  moderate  quantity  of  game,  the  people  keep 
their  dogs  and  goats,  but  they  caimot  keep  cattle. 

5606.  Do  you  think  the  dogs  and  goats  are  tolerant 
and  can  form  a  reservoir  of  tryjDanasomes  ?  —  Some 
dogs  may  be  ;  the  dogs  in  Sebimgwe  are  not,  because 
they  all  die. 

5607.  What  about  the  goats  ? — They  seem  to  have 
a  certain  amoimt  of  immunity  because  they  die  in  the 
rains  like  cattle  do,  and  they  do  not  die  during  the  dry 
season. 

5608.  Is  it  immunity,  cr  what  we  call  tolerance  ? 
Have  there  been  experiments  made  to  see  whether  a 
goat  in  good  health  might  contain  trypanosomes  in  its 
blood  ? — I  have  not  made  that  experiment  myself ;  I 
went  for  poor-looking  goats. 

5609.  Sheep  and  pigs  have  both  been  suggested  as 
animals  that  might  be  in  good  health  and  yet  tolerant 
to  the  trypanosomes.  — •  I  have  seen  one  goat  in 
particular  that  was  in  very  good  health  (this  was  not  in 
Sebungwe  but  in  the  Lomagimdi  district)  and  I  found 
trypanosomes  in  this  animal  and  I  sent  him  down  to 
Salisbury.  There  is  no  doubt  it  was  the  same  animal, 
and  in  Salisbury  he  was  examined  several  times  by 
Mr.  Bevan  and  he  could  never  find  trypanosomes. 

5610.  Would  this  be  an  accurate  representation  of 
your  view  as  regards  morsitans  and  trypanosomes 
conveyed  by  morsitans,  that  game,  in  your  opinion,  are 
the  principal  reservoir,  and  that  man  himself  and 
cei'tain  domestic  animals,  goats,  sheep  and  pigs,  may  be 
reservoirs  ?  Does  that  correctly  represent  yoiu-  view  ? 
— No,  I  do  not  think  that  man  himself  is  of  any 
importance  as  a  reservoir,  l)ecause  as  soon  as  he  is  sick 
he  sits  in  his  house  and  never  gets  bitten  again.  You 
do  not  find  man  with  this  Rhodesian  disease  walking 
about  in  the  bush,  or  very  rarely. 

5611.  Not  in  the  early  stages  even  of  the  disease  ?■ — 
1  cannot  say  about  being  in  the  very  early  stages  ; 
the  only  cases  I  have  seen  in  the  early  stage  had  a 
temperature  of  105  the  first  day. 

5612.  I  understand  that  your  suggested  experiment 
did  not  involve  any  large  expenditm-e  on  fencing,  or  any 
artificial  methods  of  excluding  the  game  after  they  had 
been  driven  out  ? — No,  it  did  not. 

5613.  {Dr.  Bagsliawe.)  I  would  like  to  ask  j-ou  in 
what  parts  of  Africa  you  have  met  with  sleeping 
sickness  ;  what  was  the  first  part  of  Africa  in  which 
you  saw  it  ? — Katanga. 

5614.  How  long  were  you  there  stu.dying  sleeping 
sickness  ? — I  was  there  85  years,  and  one  year  I  was 
workmg  on  a  mine  seeing  some  sleeping  sickness  ;  the 
rest  of  the  time  I  was  working  on  sleepmg  sickness. 


5615.  So  that  you  were  working  for  2h  years  in  the 
sleeping  sickness  area  ? — Yes. 

5616.  Were  you  in  the  Government  service — No, 
I  was  only  six  months  in  the  Government  service ;  the 
rest  of  the  time  I  was  on  my  own. 

5617.  You  were  working  on  it  because  it  interested 
you  ? — Yes. 

06I8.  After  that  where  did  you  next  see  it  ? — I  saw 
two  cases  at  Fundii  in  Northern  Hhodesia. 

5619.  That  is  on  the  Zambesi. — I  do  not  know 
whether  those  were  the  palpalis  disease  or  the  Rhodesian 
disease  ;  they  might  have  been  mild  cases  of  the  one, 
or  severe  cases  of  the  other. 

5620.  What  were  you  doing  at  Fundu  at  the  time  ? 
— Examining  the  natives  going  south  to  the  mines. 

5621.  Were  you  examining  them  for  trypanoso- 
miasis ? — Yes. 

5622.  And  you  met  with  some  cases  there  ? — Two 
cases. 

5623.  After  that  you  went  to  Southern  Rhodesia  ? 
— Yes,  I  spent  three  months  in  Sebungwe  and  thi-ee 
months  in  Lomagundi. 

5624.  Lomagundi  is  somewhere  north  of  Haitley,  is 
it  not  ? — Yes. 

5625.  I  would  just  like  to  show  you  this  map, 
published  by  Dr.  Fleming,  of  the  Sebimgwe  fly  area 
(laying  same  before  the  witness).  I  want  yom-  opinion 
on  that  map.  It  shows  the  Sebimgwe  fly  area  with  very 
definite  borders  and  then  the  Mafungal;>usi  fly  area 
about  25  miles  away.  Have  you  been  in  the  Mafunga- 
busi  fly  area  ? — Only  on  the  edge  of  it ;  I  came  into  it 
from  the  east,  and  I  did  not  go  to  the  western  edge 
of  it. 

5626.  Do  you  think  that  plan  is  about  right  ? — It 
gives  it  a  very  ample  boundary  to  the  eastward ;  it  is 
about  right. 

5627.  And  the  edge  of  the  Mafungabusi  is  about 
right  ? — I  have  never  seen  this  map  before,  and  I  did 
not  know  at  all  that  the  Mafungabusi  fly  area  went  so 
far  west ;  if  it  does  it  is  correct.  I  was  given  to 
suppose  that  the  Maftmgabusi  fly  area  was  just  at  the 
Sanyati  River  there. 

5628.  Supposing  the  areas  to  be  correctly  repre- 
sented there,  do  you  think  there  is  any  likelihood  of 
intercommunication  between  these  two  areas  of  flies  ? 
There  is  a  i  river,  which  seems  to  connect  them. — 
I  have  heard  of  a  transport  rider  who  was  followed 
for  23  miles  by  fly,  but  that  is  a  record ;  23  miles  is 
more  than  a  day's  journey,  and  I  have  never  heard  of 
fly  following  more  than  a  day's  journey.  This  man 
was  going  at  top  speed  to  get  through  the  flies,  and 
he  drove  his  cattle  23  miles  at  a  stretch. 

5629.  You  told  us  that  game  were  extremely 
numerous  in  the  Sebungwe  district ;  what  did  they 
consist  of  ? — Eland,  zebra,  and  sable ;  those  were  the 
three  most  common,  and  then  sassabi  and  water-buck. 

5630.  Anything  larger  ?  —  There  were  lots  of 
elephants  and  a  few  rhino  up  and  down. 

5631.  Any  buffalo? — There  are  herds  of  buffalo;  I 
did  not  meet  them,  but  there  are  two  or  three,  I  forget 
which,  herds  of  buffalo,  and  they  have  well-known 
limits.  The  natives  and  officials  know  how  they  go  up 
and  down  between  different  pools. 

5632.  With  regard  to  the  infections  that  were 
contracted  in  the  Sebungwe  district,  from  what  I  have 
read  I  have  come  to  the  conclusion  that  most  of  the 
infection  was  contracted  on  the  Busi  River ;  that  is  a 
small  pai-t  of  the  area  ? — That  is  correct.  You  may 
say,  generally,  that  in  this  eastern  half  there  is  more 
game  and  more  fly,  and  in  this  western  half  there  is 
less  game  and  less  fly,  and  along  the  Busi  there  is 
game  and  people  and  fly.  T/tere,  there  is  plenty  of 
game  and  plenty  of  fly  but  no  people;  ere,  there  is 
plenty  of  people  but  very  little  game  and  very  little 
fly,  and  the  reason  why.  they  have  most  sickness  in 
Busi  is  because  there  is  both  game  and  fly  and 
people. 

5633.  And  that  is  only  part  of  the  area  in  which 
you  do  get  these  three  elements  in  abundance  ? — -Yes. 

5634.  But  if  the  infection  comes  to  man  from  the 
game  one  would  expect  them  to  be  infected  at  any  part 
of  the  fly  area,  woiUd  not  one  ? — I  reckon  there  is  much 
more  game  there.    Tliat  is  flat  country  ;   there  are 


MINUTES  OF  EVIDENCE.  195 


]fi  Decemler  191;;.]  Mr.  F.  O.  Stohb,  m.b.,  b.ch.  [Continued. 


(lambos  on  it  and  game  thrive,  but  here  there  is  very- 
little  dambo  country  and  it  is  more  stony,  and  thei'e 
is  nothing  like  so  much  game.  The  bulk  of  the 
infection  is  here  (■pointing  on  the  plan). 

5635.  You  think  that  in  order  to  get  infection  of 
man  you  must  have  a  lot  of  game  ?— That  is  my 
impression. 

5636.  You  have  .studied  tiiorsitans  in  this  Sebungwe 
area  ? — Not  much. 

5637.  We  vrere  told  by  one  of  the  witnesses  that  the 
fly  in  diy  weather  is  confined  to  areas  from  which 
it  si>reads  in  the  wet  season  :  have  you  noticed  anything 
of  that  kind  ? — I  did  not  notice  that  in  Seljungwe 
because  I  was  not  particularly  studying  the  fly,  l)ut  in 
Lomagundi  I  had  been  told  that  by  Mr.  Jack,  the 
entomologist,  and  going  there  in  the  rainy  season 
and  comparing  it  with  the  dry  season,  I  confirmed 
Mr.  Jack's  observations.  He  obsei-ved  both  in  the 
rainy  season  and  the  dry  season,  and  I  confli-med  what 
he  observed  in  the  rainy  season.  I  was  not  there  in 
the  dry  season  myself. 

5638.  If  that  were  the  case  it  would  accoimt  for 
the  very  conflicting  accounts  of  the  fly  areas  which  one 
meets  with  in  the  literature  ? — Yes. 

5639.  In  some  cases  the  areas  would  have  been 
\-isited  in  the  dry  season,  and  in  others  in  the  rainy 
season  ? — That  is  right. 

5640.  You  think  that  is  probably  correct  ?  — 
Pi-obal)ly  cori'ect. 

5641.  It  has  been  suggested  that  this  is  the  time 
when  you  might  attack  the  fly  with  some  hope  of 
success;  that  is  to  say,  if  the  fly  is  limited  to  com- 
[iarati\'ely  small  areas  in  the  dry  weather  you  might 
cut  down  its  shelter,  you.  might  cut  down  forest  and 
bum  it  at  the  end  of  the  dry  season  :  do  you  think  that 
feasible  ? — No.  I  think  it  would  be  a  very  lai'ge  piece 
of  work  even  in  the  dry  season,  and  it  is  not  a  matter 
of  cutting  it  down,  but  keeping  it  down.  I  think  it 
would  be  a  veiy  big  job.  It  is  not  like  pialpalit;  \  the 
belt  is  much  wider  than  the  pidpalis  belt. 

5642.  Have  you  foimd  any  pupse  of  iiwrsitaiis  ? — I 
fcnind  one  batch  of  40  pupa;. 

5643.  Of  niorsitans':' — Yes. 

5644.  Were  they  all  in  a  small  area  ? — They  were 
under  a  clump  of  big  trees  in  an  area  about  the  size  of 
this  room. 

5645.  What  were  the  trees  ? — There  were  two  fig 
trees,  but  the  others,  consisting  of  two  or  three,  I  did 
not  know. 

5646.  Did  you  find  the  pupje  close  to  the  roots  or 
some  distance  away  ? — Withui  a  yard  of  the  roots,  but 
they  were  in  places  where  they  could  easily  have  been 
scratched  up  by  game  birds.  They  were  not  right 
among  the  roots  as  I  have  heard  ;  they  were  right  out 
in  the  open  as  regards  birds  scratching. 

5647.  Were  they  occupied  pupaj  or  were  they  shells  ? 
— 40  occupied  pupa. 

5648.  But  many  old  pupa;  shells  ? — No,  the  great 
bulk  were  occupied. 

5649.  Did  you  breed  any  of  them  out  ? — I  sent 
them  down  to  Salisbury,  and  a  good  numljer  were  bred 
out. 

5650.  And  they  were  all  found  to  he  morsitans? — 
— Yes.  Mr.  Sevan  bred  them  out. 

5651.  Have  you  any  idea  of  the  conditions  which 
determine  the  places  where  pupa  are  deposited? — No, 
that  is  the  only  time  that  I  found  pups',  and  I  looked 
under  all  the  other  ti-ees  and  failed  to  find  them.  I 
think  the  reason  I  found  several  of  them  in  that  one 
place  was  that  that  was  the  oidy  favourable  place  just 
there,  but  I  may  l)e  wrong. 

5652.  They  have  been  found  by  some  people  in 
hollow  trmiks  and  damaged  trees  ? — I  have  never 
found  them  there. 

5653.  And  it  has  been  rather  concluded  that  that 
is  the  place  where  they  can  always  be  found,  but  that 
is  not  so,  according  to  what  you  tell  us  ? — That  is  not 
where  I  found  them,  but  you  will  find  a  report  from 
Mr.  Lloyd,  of  Northern  Rbodesia,  who  is  an  authority, 
and  has  a  lot  of  trained  natives. 

5654.  Has  he  fimnd  man_y  — He  can  find  them  now 
without  fail,  because  he,  like  Dr.  Carpenter,  has  a  lot 
of  trained  boys. 


5655.  Has  he  found  any  special  condition  which 
determines  their  presence? — They  are  always  near 
shade,  I  believe,  and  near  a  stream  bed.  They  are  not 
always  in  deep  shade.  He  has  found  them  exj^osed  to 
the  sun,  l)ut  that  was  in  the  winter. 

5656.  They  are  always  near  water  ? — No,  the 
stream  may  be  dry,  but  they  are  near  a  watercourse  or 
stream  bed. 

5657.  I  thinlc  you  told  the  Cliairman  that  the 
Congo  and  Rhodesian  diseases  are  clinically  different  P 
—Yes. 

5658.  Would  you  expand  that  a  bit  and  tell  us  in 
what  the  differences  consist  ? — The  Rhodesian  disease 
is  much  more  acute.  I  saw  one  man  with  Rhodesian 
disease  who  was  well  and  came  to  the  place  applying 
for  a  job,  but  all  the  others  were  obviously  sick  and 
quite  obviously  sutfering  from  fever.  They  all  com- 
■[ilained  of  pain  in  the  legs,  and  they  mostly  had  ojdema 
of  the  feet,  whereas  in  the  other  disease  you  go  to  the 
village  and  lino  up  the  jjeople  and  examine  tliem. 

5659.  What  were  the  symptoms  in  the  ordinary 
sleeping  sickness  ? — The  first  case  I  saw  I  said  to  him, 
"  How  long  have  you  been  ill?"  and  he  said,  "lam 
not  ill."  That  is  in  the  Congo  sickness.  These  othei 
people  are  all  ill  and  die  in  a  few  months,  two  or  three, 
as  a  rule. 

5660.  Did  you  see  any  cases  of  interstitial  keratitis 
in  either  form  of  the  disease  ? — No.  I  did  not  see 
keratitis. 

5661.  How  many  cases  did  you  diagnose  in  the 
Sel)ungwe  area  ? — Eleven. 

5662.  I  think  that  is  all  that  has  Ijeen  found  there  ? 
— No  other  doctor  has  been  there  Ijefore  or  since. 
Mr.  Taylor  was  found  before  in  England. 

5663.  You  mentioned  one  man  in  the  Sebungwe 
area  who  came  to  you ;  what  became  of  him  after- 
wards ?  Did  he  get  sick  afterwards  ? — He  went  down 
to  Buluwayo  and  there  he  was  not  sick  at  all,  and  they 
allowed  him  to  go  home,  but  whether  he  has  been 
traced  or  lost  sight  of  I  do  not  know.  They  once 
found  taypanosomes  in  his  blood  in  Buluwayo. 

5664.  Did  you  diagnose  your  cases  by  examination 
of  the  Ijlood  or  by  gland  puncture  ? — AH  except  one 
by  gland  puncture,  and  that  one  was  a  baby. 

5665.  Do  you  think  you  get  as  much  enlargement 
of  glands  in  the  Rhodesian  disease  as  in  the  Congo 
disease  ? — No,  I  think  you  get  less  enlargement  of 
glands  on  the  whole,  but  the  tiypanosomes  are  much 
easier  found  in  the  glands. 

5666.  In  which  form  ? — In  the  Rhodesian  disease. 
It  is  very  easy  to  find  the  Rhodesian  disease  by  gland 
puncture ;  you  always  find  it  in  a  minute.  In  the 
Congo  disease  I  have  found  a  case  where  the  man  was 
examined  by  three  dilferent  doctors,  and  the  last  one 
examined  him  five  times  and  found  the  trypanosomes 
at  the  fifth  attempt.  Yet  we  were  all  certain  he  had 
them  really,  but  could  not  find  them. 

5667.  How  many  cases  did  you  diagnose  in 
Katanga  ? — Some  hundi-eds. 

566S.  Four  figures  perhaps  ? — Perhaps  four  figures. 

5669.  Did  you  watch  the  course  in  all  those  ? — No, 
I  watched  the  course  in  I3erha23s  40  or  50. 

5670.  What  do  you  think  the  average  dm-ation  of 
the  disease  is  about  Katanga  ? — So  far  as  I  remember, 
we  had  80  cases  which  I  managed  to  trace,  and  at  the 
end  of  three  years  half  were  dead  and  half  were  alive. 

5671.  So  that  half  the  cases  had  survived  more 
than  three  years  ? — Yes. 

5672.  Were  any  of  them  pretty  well  then? — They 
were  said  to  he ;  I  did  not  see  them  all.  As  a  general 
rule  those  who  survived  were  fit  and  well.  It  is  quite 
a  common  thing  to  have  carriers  walking  about  with 
the  sickness.  One  of  my  carriei-s  got  to  the  sleeijing 
stage  all  C)f  a  sudden  wliile  wcu'king  for  me. 

5673.  To  come  back  to  the  Sebimgwe  area.  I  think 
from  what  you  said  to  the  Chairman  you  rather  share 
the  views  of  Dr.  Yorke.  You  have  read  Dr.  Yorke"s 
papers? — I  have  read  a  pajjer  of  Dr.  Yorke  in  the 
Lancet,  and  I  think  it  quite  correct. 

5674.  You  agree  with  him  that  it  would  be  a  good 
plan  to  take  the  Sebungwe  area,  and  kill  off  the  game 
and  see  what  the  re.sult  was  ?— I  think  it  woidd  be 
more  difficult  and  less  valuable  now  that  the  people  are 
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gone.  Yv^'hen  the  people  and  the  domestic  stock  were 
there  you  could  test  the  effect  on  the  people  and  the 
domestic  stock  ;  now  there  is  nothing  to  test  it  l)y. 

5675.  How  would  you  test  it  by  the  effect  on  the 
domestic  stock,  because  I  believe  there  was  not  any ; 
■would  you  introduce  any  ? — There  was  ;  people  had  big 
lierds. 

5676.  In  the  Sebungwe  areas  ? — Yes,  big  herds  of 
sheep  and  goats. 

5677.  But  no  cattle.' — -There  was  only  one  man  on 
the  edge  of  the  ily  area  who  thcmght  he  was  outside 
the  fly  who  had  a  few  cattle,  but  I  expect  he  will  lose 
them. 

5678.  These  big  herds  of  sheep  and  goats  were 
living  in  the  fly  ? — You  might  say  they  were  dying  in 
the  fly  ;  they  had  a  good  deal  of  sickness,  particularly 
the  sheep. 

5679.  Were  they  dwindling  in  mnnbers  ? — Yes,  at 
some  villages  they  had  lost  all  or  driven  them  all  away, 
but  the  goats  do  Ijetter  than  the  sheep. 

5680.  Did  the  natives  say  this  was  a  new  phe- 
nomenon, the  sheep  and  goats  dying  off  ? — Yes,  new. 

5681.  Formerly  they  had  been  able  to  keep  them  ? 
— You  know  the  rinderpest  came  in  1896,  and  in  the 
rinderpest  the  fly  was  almost  blotted  out ;  thei-e  was 
only  a  little  area  left  when  the  white  man  came  after 
the  rinderpest  where  there  was  fly.  The  people  say 
that  Ijefore  the  rinderpest  they  had  fly  and  the  goats 
did  not  die,  but  the  sheep  have  come  in  since  the 
rinderpest,  that  is  to  say,  they  aie  new  to  the  country. 

5682.  And  now  that  the  fly  have  spread  since  the 
rinderpest  they  are  killing  these  animals  ? — Yes.  As 
to  the  goats,  I  do  not  know  whether  they  are  the 
descendants  of  the  original  goats  or  a  different  lot. 

5683.  And  now  that  the  population  has  been 
removed  I  understand  you  have  changed  your  mind 
and  that  you  would  not  recommend  that  area  ? — I  still 
think  it  would  be  a  useful  thing  to  do  as  an  adminis- 
trative measm-e,  but  it  would  not  be  so  interesting 
scientifically.  I  think  ultimately  that  is  what  they 
will  do. 

5684.  You  think  that  that  would  be  a  better 
experiment  than  taking  a  smaller  area  and  fencing  it  ? 
— I  have  not  thought  about  fencing  a  small  area. 
The  question  is  whether  the  fly  would  disappear  from 
a  small  area  if  there  is  fly  all  round.  Supposing  yoii 
had  a  small  area  with  a  breeding  place  in  the  middle 
of  it,  I  think  the  fly  might  still  go  there  to  breed,  and 
then  you  would  have  to  destroy  the  breeding  places, 
and  then  you  have  introduced  a  new  factor. 

5685.  In  answer  to  the  Chaii-man  you  said  some- 
thing which  interested  me,  to  the  effect  that  the 
disease  had  spread  rapidly  in  certain  villages  in 
Katanga  which  were  large,  but  very  slowly  where  the 
villages  were  small. — I  think  that  is  correct. 

5686.  Do  you  think  that  is  general,  that  you  get 
a  rapid  spread  of  the  disease  in  a  big  population  and 
a  slow  spread  in  a  scattered  i^opulation  ? — I  mentioned 
that  observation  of  mine  to  Dr.  Hodges,  and  he 
was  quite  clear  that  the  same  happened  elsewhere ; 
he  compared  Uganda  and  the  Nile  province,  and  in 
the  Nile  province  he  said  it  was  a  kind  of  sporadic 
thing  because  of  the  small  scattered  population. 

5687.  (M?:  Buxton.)  I  understand  you  are  m  favour 
in  any  such  experiment  of  retaining  the  people  ? — 
Yes. 

5688.  Supposing  the  game  were  all  destroyed  and 
the  people  remained,  yoiu-  theory  is  that  the  infectivity 
of  the  fly  would  cease  ? — Yes. 

5689.  Supposing  it  did  not  cease,  there  would  be  a 
strong  presmnption  that  man  is  a  reservoir  ? — Well, 
before  accusing  man  I  should  accuse  the  domestic 
animals. 

5690.  A  domestic  animal  might  probably  also  be  a 
reservoir  ? — A  much  more  probable  reservoir  than  man, 
to  my  mind. 

5691.  I  should  like  to  ask  you  about  these  sheep  ; 
were  they  brought  in  since  the  rinderpest  ? — Yes. 

5692.  And  they  are  now  dying  ? — Yes. 

5693.  May  that  have  been  becatise,  unlike  some 
domestic  cattle,  they  have  not  been  long  enough 
exposed  to  it  to  become  immune  ? — I  should  think  that 
is  so,  certainly. 


5694.  You  would  recognise  that  it  is  possible  for 
animals  to  become  immune  in  course  of  ages  ? — Yes, 
it  has  been  proved  to  be  so  in  the  case  of  cattle,  but  it 
is  only  a  certain  degree  of  immunity. 

5695.  Have  you  formed  any  opinion  as  to  how  they 
originally  became  immune  ?  We  are  told  that  the 
animals  are  immune  and  tolerant,  are  they  not  ? — If 
you  mean  that  they  get  the  disease  and  get  better  of 
it,  I  do  not  know. 

5696.  I  mean  that  they  may  have  in  their  blood 
the  trypanosome  and  yet  have  no  apparent  disease  ? — 
It  is  certain  that  cattle  in  Katanga  may  have 
trypanosomes  in  their  blood,  but  probably  not  brucei. 

5697.  I  am  speaking  of  wild  animals  at  the 
moment. — Wild  animals  certainly  have  trypanosomes 
and  no  apparent  disease. 

5698.  In  some  way  or  another  they  have  acquired 
that  immunity  in  the  course  of  ages  ? — I  dare  say,  I  do 
not  know ;  they  may  or  may  ziot.  As  they  became 
animals  the  trypanosomes  l:)ecame  trypanosomes  ;  the 
things  developed  together.  You  are  going  back  to 
geological  ages,  are  you  not  ? 

5699.  You  say  that  ma,n  seems  very  hard  to  infect  •' 
—Yes. 

5700.  Does  it  occur  to  you  that  it  is  possible  that 
in  those  regions  a  considerable  proportion  of  human 
beings  may  have  become  immune  or  practically 
immune  ? — No,  because  white  men  seem  no  easier  to 
infect  than  black  men.  I  could  not  put  it  statistically, 
but  I  know  lots  of  white  men  who  have  worked  about 
these  dangerous  countries  and  not  been  infected. 

5701.  How  do  you  account  for  man  being  so  hard  to 
infect  ?  How  is  it  that  with  all  the  conditions  of  a  very 
enormous  epidemic  we  did  not  get  it  there  ? — I  cannot 
account  for  it ;  it  is  very  difiicult  to  explain  to  my 
mind. 

5702.  Immunity  or  partial  immunity  would  account 
for  it,  would  it  not  ? — Yes,  certainly  it  would,  but 
there  is  a  difiiculty  about  it  to  my  mind.  I  am  talking  to 
clever  people  and  I  am  just  a  general  practitioner,  you 
understand.  The  difficulty  is  that  if  jnan  is  partly 
immune,  why  does  he  get  it  so  terribly  badly  when  he 
gets  it  ? 

5703.  You  think  some  natives  have  only  been 
recently  introduced  like  the  sheep  ? — The  natives 
themselves  get  it  and  die  right  away. 

5704.  You  do  not  know  l)ut  that  the  grandfather 
or  grandmother  of  that  particular  native  was  a  slave 
raided  from  some  other  country ':' — That  is  quite 
possible. 

5705.  There  are  many  ways  in  which  the  introdiic- 
tion  of  fresh  blood  might  take  place  which  has  not 
had  time  to  get  immune  ? — That  is  quite  j)ossible. 

5706.  (Dr.  Balfour.)  With  reference  to  an  answer 
jou  made  to  the  Chairman,  how  much  blood  would 
you  say  a  tsetse-fly  sucks  up  at  one  uninterrupted 
meal,  roughly  ?  He  sucks  up  a  good  quantity  anyhow, 
does  he  not  ? — -Yes. 

5707.  What  is  your  experience  as  regards  the 
number  of  trypanosomes  in  the  peripheral  blood  of 
wild  game ;  say,  in  a  slide,  if  jou  take  a  small  drop 
and  smear  it  out,  how  many  trypanosomes  will  you 
find,  as  a  rule,  in  an  infected  animal  ? — I  am  not  the 
person  to  address  this  question  to.  Dr.  Balfour,  because 
I  have  only  found  them  twice,  but  I  have  searched, 
searched,  searched. 

5708.  You  found  them  in  water-buck  ? — Yes,  and  I 
have  searched,  searched,  searched.  Dr.  Kinghorn 
and  Dr.  Yorke  foimd  them  in  100  or  200.  You  should 
address  the  question  to  them. 

5709.  Even  although  there  were  only  a,  few  in  the 
blood,  what  we  call  a  few,  still  the  tsetse-fly  would 
become  readily  infected  ? — Yes. 

5710.  Do  you  think  the  Katanga  disease  is  the 
same  as  that  in  Uganda  ? — I  should  think  so. 

5711.  And  with  the  same  carrier? — Yes. 

5712.  As  regards  sick  natives  going  into  their 
houses,  do  they  not  lie  outside  their  houses  ? — Yes,  but 
in  the  village. 

5713.  Do  not  the  flies  go  into  the  village  ? — Quite 
rarely ;  there  are  clearings  around  the  village,  so  that 
there  is  the  clearing  and  tliere  are  fires,  and  very  likely 
the  dung. 
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5714.  As  regards  the  Sebungwe  area,  supposing 
you  had  l^een  able  to  carry  out  an  experiment  there, 
with  the  peoj)le  and  domestic  flocks  and  herds,  and 
suj^posing  the  tsetse-fly  iiad  not  gone  away,  would  there 
not  have  Ijeon  rather  a  risk  of  the  jjeojjle  and  the  stock 
getting  more  infected  than  before  ?  Would  not  the 
fly  prolmbly  have  turned  their  attention  to  the  people 
there  P- -If  the  fly  did  not  disappear,  I  dare  say  it 
would  1)ite  people  more. 

5715.  So  that  there  is  a  bit  of  a  risk  in  carrying 
out  the  experiment  with  the  i)eople  in  the  area ;  you 
might  have  to  take  that  risk,  but  still  it  exists  ? — Yes. 

571<i.  That  is  part  of  the  experiment  ;  you  do  not 
think  the  fly  would  be  infective  ? — I  believe  that  as  the 
game  disappeared  the  fly,  even  if  it  remained,  wijuld 
lose  its  infection. 

5717.  You  do  not  know  how  long  the  infectivity 
lasts,  or  coiild  you  say  definitely  how  long  the 
infectivity  lasts  in  this  Rhodesian  infection  ':' — I  should 
say  pro1)al)ly,  not  deflnitely.  during  the  life  of  the  fly. 

5718.  How  long  does  the  fly  live  ? — It  is  not  likely 
to  live  round  the  seasons,  is  it ':' 

5719.  That  is  what  I  want  to  get  at. — You  know 
the  experimental  work ;  it  is  between  200  and  300 
days. 

5720.  You  cannot  draw  conclusions  from  a  captive 
fly ;  it  may  live  consideralily  Ljnger  in  nature,  may  it 
not  ? — It  may. 

5721.  You  do  not  think  there  would  be  very  much 
risk,  as  far  as  you  can  tell,  in  leaving  the  i^eoijle  in  the 
area  ? — No,  I  do  not  think  so ;  you  could  always  move 
them  when  you  wanted  to. 

5722.  That  ))eing  so,  is  there  any  smaller  area  like 
the  Sebungwe  area  which  might  be  a  kind  of  ideal 
area  with  all  the  necessary  conditions  ? — Sir  William 
Milton  suggested  another  area. 

5723.  Where  was  that  ? — Just  east  of  Chechenini 
Hill  in  Lomagundi,  but  I  am  not  satisfied  myself  that 
that  area  is  isolated. 

5724.  Have  you  been  there? — Yes,  Imt  I  ha\e  not 
been  round  it  to  see  that  it  is  isolated. 

5725.  Would  it  be  an  area  worth  exploiting  ? — The 
people  there  cannot  keep  cattle.  Imt  to  the  best  of  my 
belief  they  have  dogs  and  one  or  two  goats,  and  there 
is  no  human  sickness  there. 

572<).  Who  suggested  it  ?— Sir  William  Milton. 

5727.  Does  he  know  all  the  local  conditi(ms  there.* 
— I  do  not  think  he  does  know  the  local  conditions 
particularly  well. 

5728.  He  has  never  beeii  round  it  ? — Not  recently 
anyhow. 

5729.  It  might  be  worth  investigating  as  a 
suitable  area? — It  might. 

5730.  Is  it  a  large  area  or  a  comparatively  small 
one  ? — It  is  not  so  large  as  the  Selmngwe. 

5731.  Is  it  half  as  big  ? — I  should  say  it  was  one- 
fourth  of  the  area. 

5732.  Would  it  ])e  more  easily  managed  than  the 
Sebungwe  area  would  be  ? — If  it  is  isolated. 

5733.  It  is  no  use  unless  it  is.  Is  it  an  area  you 
might  isolate  artificially  if  it  was  not  naturally 
isolated  ? — No.  that  is  out  of  the  question. 

5734.  (Chairman.)  Did  I  understand  you  to  say 
there  was  no  sleeping  sickness  there  ? — In  this  ai'ea  in 
Lomagundi  I  c<nild  not  find  any  sickness. 

5735.  (Dr.  Balfour.)  Then  it  would  not  l)e  suitable 
in  that  way,  would  it.  for  the  experiment? — No,  the 
only  animals  you  could  test  with  would  be  cattle. 

573(>.  It  would  only  be  of  value  from  the  point  of 
view  of  the  domestic  stock  ? — To  the  best  of  my  behef 
([  have  not  my  notes)  they  had  goats  there.  They 
had  no  dogs,  but  that  was  because  of  the  taxation. 

5737.  They  had  no  cattle,  because  cattle  would 
have  died  there  ;  was  that  it  ? — They  had  four  liead  of 
cattle,  two  calves  and  two  mothers.  When  I  was 
there  the  two  mothers  were  dead  and  one  of  the  (.'alves 
infected. 

5738.  With  what  ti-ypanosome  ?—  With  a  trypano- 
some.  but  I  did  not  get  the  strain  do%\'n  to  Salisbury. 
I  inoculated  a  rat,  but  the  rat  escaped. 

5739.  Was  it  like  rhodexiense  /  Do  you  think 
it  may  liave  been  rhodesioise  f — Yes,  just  lookiug  down 
the  microscope  it  was  the  same  kind  of  trypanosome. 
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5740.  That  does  not  help  us  very  much  ? — No. 

5741.  How  many  inhabitants  are  there  in  this  area  ? 
— There  is  one  chief,  and  I  forget  if  there  are  two  or 
three  little  villages.  There  are  two  or  three  moderate- 
sized  villages. 

5742.  A  few  hundred  people  ?  —  300  people,  or 
therealxjuts. 

5743.  Do  you  believe  that  both  diseases,  that  due  to 
T.  gan<bieiise  and  that  due  to  T.  rhodesiense,  are 
solely  due  to  the  bites  of  infected  Glossina  ? — I  have 
seen  places  in  Katanga  where  it  is  difficult  to  account 
for  it  by  Glossina  ;  I  have  seen  one  or  two  villages 
where  it  is  difficult  to  account  for  it.  The  enormous 
mass  of  the  villages  are  all  near  Glossina. 

5744.  What  may  have  been  the  cause  in  those 
villages ;  have  you  any  idea  ? — No.  My  suspicion  is 
that  it  was  Glossina,  all  the  same  because  the  people 
go  off  in  search  of  fish ;  they  desert  their  villa  ges  and 
go  fishing. 

5745.  When  we  went  out  together  to  Africa  some 
years  ago  yo)i  had  an  idea  of  getting  hojs  well  trained 
in  Uganda  to  look  for  pupa'  ?— I  gave  that  up  and  went 
off  to  Sebimgwe. 

574(>.  You  say  that  Mr.  Lloyd  has  trained  boys. 
He  was  very  successful  in  finding  breeding  places  ? — 
Yes,  he  told  me  he  had  a  good  many  trained  boys. 
You  will  get  a  report  from  liim  pretty  soon. 

5747.  I  suppose  his  operations  have  not  resulted  in 
any  diminution  in  the  number  of  tsetse-flies  ? — No. 

5748.  From  what  you  said  I  also  gathered  that 
gallmaceous  Ijirds  ai-e  probably  not  very  mucri  use, 
because  I  suppose  you  have  plenty  of  Guinea  fowl  ? — I 
have  never  found  them  of  any  use  at  all.  In  places 
where  there  are  lots  ot  palpalis  there  are  also  plenty  of 
Guinea  fowl. 

5749.  You  say  jou  found  pupa^  in  a  place  where 
Guinea  fowl  could  easily  have  got  at  them  ? — That  is 
an  exceptional  observation,  I  think. 

5750.  You  have  no  obso-vations  on  a,  lai-ge  scale  ? 
— There  was  a  curious  thing  there  which  might  account 
for  it.  As  soon  as  I  started  scratching  I  got  sore 
eyes,  and  my  boys  pointed  out  to  me  that  there  was  a 
cocoon  of  one  of  these  poisonous  caterpillars  there. 
Possibly  that  had  the  same  effect  on  a  bird,  that  as 
soon  as  he  started  scratching  he  got  sore  eyes. 

5751.  Keeping  the  birds  away,  you  mean? — Yes. 

5752.  You  did  not  think  it  attracted  the  tsetse-fly 
to  dejiosit  its  larva  there  ? — It  is  possible. 

5753.  You  never  found  it  in  any  other  place?— 
That  is  the  only  i:)lace  where  [  have  ever  found  pupae. 

5754.  You  do  not  know  if  Mr.  Lloyd  has  foiuid  that 
poisonous  caterpillar  ? — No. 

5755.  {Mr.  Austen.)  You  mentioned  having  seen 
one  man  with  trypanosomes  in  his  blood,  who  subse- 
quently went  to  Buluwayo,  and  you  said  you  then 
lost  sight  of  him  ;  how  long  was  he  under  yom-  obser- 
vation?— I  oljserved  him  and  sent  him  down  to 
Buluwayo  to  Ije  under  observation  there  ;  he  was  there 
about  three  months  and  then  he  clamciured  to  be  sent 
home,  and  they  sent  him  home;  whether  they  have 
kept  him  under  o]«ervation  or  not  I  do  not  know. 

575(j.  During  the  whole  of  that  time  he  developed 
no  active  symptoms  of  disease  ? — No,  I  am  told  he  was 
well  all  the  time. 

5757.  Would  not  he  have  been  a  reservoir  if  he 
had  been  in  places  where  he  was  liable  to  be  bitten  by 
Glossina  morsitans  ? — Yes,  he  might  have  been. 

5758.  Do  you  sujjpose  that  case  is  unique  ? — No.  I 
have  heard  of  another  case  like  it  in  Nyasaland. 

5759.  Dr.  Yorke  mentions  one  case  which  apparently 
was  similar  in  Northern  Rhodesia  ? — I  came  home  with 
a  man  from  Nyasaland.  who  told  me  of  a  case  of  the 
same  kind.    He  was  not  a  doctor. 

5760.  Here  we  have  got  three  cases  ;  might  thei'e 
not  1)0  30,  or  300,  or  3,000  similar  cases  ? — There  might 
be  30. 

5761.  You  would  go  as  far  as  30  ? — Yes. 

5762.  Have  yoit  any  reason  for  fixing  the  limit 
at  3U  ? — It  is  a  very  severe  disease,  and  I  think  there 
might  be  these  cases.  I  examined  very  carefully  all  the 
people  who  had  enlarged  glands  ;  Init  if  you  think  that 
people  fi-equently  have  the  sickness  withoitt  an  affection 
of  the  glands,  it  would  be  very  hard  to  say.  Some 
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people  say  that  the  glands  are  no  good  in  diagnosing 
the  sickness. 

5763.  Did  you  examine  the  whole  of  the  people  in 
the  Sebungwe  district,  so  far  as  it  was  possible  to  do 
so  ? — Yes,  but  a  good  many  were  away  from  the  district 
working  in  the  mines  and  with  farmers ;  there  is 
always  a  shortness  of  men  compared  with  women,  but 
the  presiimption  is  that  all  the  men  who  were  away 
were  healthy. 

5764.  They  were  well  enough  to  go  away  at  any 
rate  ? — Tes. 

5765.  If  any  of  these  people  had  had  trypanosomes 
in  their  blood  without  having  enlarged  glands,  must 
you  have  found  them  ? — I  examined  about  a  hundred 
people  right  through,  examining  their  blood  micro- 
scopically, and  I  did  not  find  anything,  and  life  was 
not  long  enough  to  do  that,  and  I  gave  it  up,  and 
only  examined  those  who  either  looked  sick  or  had 
fever  or  had  enlarged  glands.  I  examined  those  who 
either  looked  out  of  sorts  or  had  any  fever.  I  took 
their  temperature.  If  they  looked  ill  or  had  fever,  I 
examined  their  blood  even  if  they  had  no  glands. 

5766.  I  tliink  you  said,  in  answer  to  another 
member  of  the  Committee,  th?t  one  reason  which 
made  you  inclined  to  doubt  that  human  beings  could 
be  reservoirs  was  the  fact  that  peojjle  who  contracted 
the  disease  got  it  so  extremely  severely  ? — Yes. 

5767.  I  am  not  a  medical  man  myself,  and  I  ask  for 
infonnation :  is  that  out  of  harmony  with  what  we 
know  as  regards  immunity  in  other  diseases  ?  Is  it  not 
a  fact  where  you  have  immunity,  whether  artificially 
acquired  or  not,  that  people  who  are  not  immune  to  a 
certain  disease  get  the  disease  very  severely,  whereas 
the  immunes  escape  ? — I  do  not  know. 

5768.  Taking  the  mere  fact  that  a  man  dies  of 
typhoid  fever,  for  instance,  is  that  any  proof  that  it 
is  impossible  that  there  can  be  any  typhoid  carriers  ? — 
No,  but  the  typhoid  carrier  is  a  man  who  has  had 
typhoid ;  very  likely  he  has  had  severe  typhoid,  but 
he  goes  on  having  typhoid  without  knowing  it.  He 
is  not  a  man  who  has  always  had  typhoid  without 
knowing  it. 

5769.  But  I  ask  about  the  possibility  of  a  man 
having  trypanosomes  in  his  blood  without  knowing 
it. — It  is  a  i^ossibility. 

5770.  What  I  want  to  get  at  is  this  :  is  the  fact 
that  non-immunes  get  the  disease  severely  a  proof 
that  there  is  no  such  thing  as  immunity  or  tolerance  ? 
• — No  ;  it  puzzled  me. 

5771.  I  thought  you  rather  put  it  to  another 
member  of  the  Committee  (Mr.  Buxton)  that  it  was — • 
that  the  fact  that  the  people  who  got  the  disease  got 
it  very  severely  seemed  to  suggest  that  other  people 
could  not  be  carriers,  and  I  did  not  quite  follow  that. 
You  did  say  that,  that  the  people  who  got  the  pai-asite 
were  killed  off  ? — It  is  a  very  puzzling  subject ;  I  am 
piizzled,  too. 

5772.  Have  you  made  a  special  study  of  trypano- 
somes ? — No,  only  of  people. 

{Chairman.)  I  think  what  the  witness  said  was  in 
answer  to  me.  I  asked  if  he  thought  tha.t  man  was  a 
reservoir  for  morsitans,  and  he  said,  "  I  do  not  think 
"  so,  because  man  dies  so  quickly;  he  gets  into  his 
"  hut  and  has  not  the  opportunity  of  spreading  it, 
"  because  no  fly  gets  at  him." 

5773.  {To  the  witness.)  Is  not  that  correct  ? — Yes. 

5774.  {Mr.  Austen.)  You  told  us  you  found  what 
you  considered  to  be  T.  rhodesiense  in  four  water-buck 
out  of  five  ? — Yes. 

5775.  May  I  ask  how  you  detemiiued  these 
trypanosomes  to  be  T.  rhodesiense  ? — I  cannot  tell  you. 
Mr.  Bevan  did  all  the  work. 

5776.  He  is  responsible  for  the  identification  of 
the  tiyj)anosome  ? — Yes. 

5777.  Do  you  know  anything  as  to  the  distance 
that  6r.  morsitans  will  fly  across  the  open  ?  You  have 
told  us  that  in  one  case  it  followed  a  transport  rider 
for  23  miles  ? — Yes. 

5778.  What  I  want  to  get  at  is  the  distance  across 
the  open  which  you  think  G.  morsitans  might  fly  in 
search  of  food  withoat  actually  accomj)anying  an 
animal    or  nian  ? — I  have  not  the   faintest  notion. 


but  I  do  not  think  as  a  rule  it  does  fly.  I  think  it  sits 
where  it  ia  and  waits  for  food. 

5779.  It  does  not  cross  the  open  ? — I  think  it  crosses 
the  open  and  flies  away  to  the  breeding  place  when  it 
wants  to  breed,  but  people  who  have  transport  work 
to  do  have  told  me  that  the  flies  that  bite  you  when 
you  are  walking  on  a  path  are  either  sitting  on  the 
grass  or  the  sand  waiting  for  you  to  come,  and  when 
disturljed  by  you  they  get  up  and  bite  you.  There 
may  be  a  place  where  there  is  plenty  of  fly ;  you  go 
out  from  your  camp  in  the  early  morning  without 
any  flies  following  you  and  you  sit  down,  and  you  may 
sit  till  domesday,  and  I  think  it  very  unlikely  that  the 
fly  will  come  and  bite  you. 

5780.  Do  you  mean  that  they  will  attack  moving 
bodies  rather  than  a  stationary  one  ? — They  are 
stationary  themselves,  waiting  for  the  moving  object  to 
come  ;  that  is  the  way  they  hunt. 

5781.  They  are  attracted  l)y  moving  bodies  ? — I  do 
not  know  whether  they  are  attracted  by  moving  bodies 
or  whether  they  are  attracted  by  the  smell  of  blood, 
but  they  attack  people  as  they  come  along  or  animals 
as  they  come  along. 

5782.  What  I  wanted  to  get  at  was  this  :  in  the 
case  of  the  Sebungwe  area,  where  it  is  suggested  an 
experiment  should  be  made,  do  you  really  consider  this 
area  sufliciently  isolated  to  obviate  any  risk  of 
incursions  of  fly  from  outside  ? — Yes. 

5783.  Only  one  other  question :  I  think  you  said 
that  G.  morsitans  is  not  likely  to  bite  natives  very  much 
because  the  natives  would  hit  at  the  insect  and  knock 
it  off.  but  surely  the  fly  does  bite  human  beings  ? — 
Yes,  but  I  do  not  think  it  would  keep  up  its  numbers 
by  biting  people  if  game  failed.  It  is  very  dangerous 
for  the  fly  to  bite  a  person. 

5784.  The  very  existence  of  these  cases  of 
rhodesiense  disease  is  clear  proof  that  the  fly  bites 
people  ? — Yes,  but  it  is  not  clear  that  the  fly  get  any 
l^lood  out  of  them. 

5785.  There  are  cases,  which  have  been  recorded 
by  Mr.  Selous  and  others  in  the  case  of  white  men, 
showing  that  perhaps  only  one  bite  out  of  ten 
causes  pain  and  the  other  nine  may  pass  unnoticed. 
That  has  been  recorded,  and  I  can  give  you  chapter 
and  verse  later  on  for  it. — I  should  think  that  is  an 
exaggeration. 

5786.  It  may  have  been  only  a  personal  experience  ? 
— I  have  not  tried  it  with  morsitans,  I  have  tried  it 
with  mosquitoes,  and  with  mosquitoes  the  majority 
of  bites  cause  pain. 

5787.  The  idiosyncracy  of  the  person  varies  very 
considerably  ? — Yes,  but  a  fly  bite  is  much  more 
painful  than  a  mosquito  bite. 

5788.  {Mr.  Rothschild.)  Do  you  not  think,  as  the 
fly,  to  a  certain  extent,  follows  game,  there  would 
always  be  the  risk  of  a  few  animals  coming  back 
into  the  area  and  bringing  fresh  fly  in  ? — I  do  not 
quite  follow  you,  sir. 

5789.  You  suggested  that  we  should  try  an  ex- 
periment in  the  Sebungwe  area  by  employing  natives 
to  shoot  or  drive  out  the  animals  by  shooting  P — Yes. 

5790.  Animals  always  like  to  stop  near  where  they 
can  get  water  as  well  as  grazing,  and  if  their  main 
water  supply  was  inside  the  area  a  few  would  always 
try  to  get  l^ack,  and  would  they  not  bring  fresh 
supplies  of  fly  with  them  ? — I  can  answer  that  in  two 
ways.  First  of  all,  there  is  no  fly  outside,  so  that  if 
they  came  in  from  outside  they  would  not  bring  fly 
with  them.  Secondly,  there  is  excellent  shooting 
country  along  that  river  Tana,  and  there  is  the 
Zambesi.  It  is  only  in  that  corner,  which  is  rather 
stony,  where  there  is  not  much  game.  There  is 
excellent  game  country  on  three  sides  of  the  area 
with  lots  of  game  in  it. 

5791.  Where  there  is  no  fly  you  mean  ? — Yes. 

5792.  {Dr.  Chalviers  Mitchell.)  You  are  quite  con- 
vinced that  in  the  morsita/ns  area  the  wild  game  are 
the  chief  resei-v oil's  ? — Yes. 

5793.  So  much  so  that  I  am  right  in  thinking  you 
are  not  quite  in  favour  of  the  experiment,  but  you 
would  rather  advocate  the  destruction  of  the  game  as 
an  administrative  measiu-e.  I  think  I  heard  you  say 
that  ? — I  would  much  sooner  see  it  done  in  a  scientific 
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way  first,  in  case  I  should  be  wrong,  Ijecause  it  would 
be  an  awful  pity  to  have  killed  all  the  game. 

•5794.  You  are  not  quite  oonvinued,  then,  that  you 
are  right  ? — I  do  not  know  what  bemg  "  quite  con- 
vinced "  means  ;  I  would  give  big  odds  in  a  bet. 

5795.  What  does  your  conviction,  so  far  as  it  goes, 
depend  upon  ? — Wherever  I  have  seen  fly  myself  there 
has  l)een  plenty  of  game,  and  I  only  know  one  com- 
petent observer  who  says  the  opposite,  and  that  is 
Major  Stevenson  Hamilton,  and  that  was  an  isolated 
observation. 

5796.  But  with  regard  to  the  particular  trypano- 
some,  you  have  not  had  time  to  be  an  authority 
upon  trypanosomes  yourself  —  No,  I  am  not  an 
authority  on  trypanosomes. 

5797.  Then  it  turns  on  the  identity  of  the  human 
trypanosome  with  the  trypanosome  you  find  in  the 
wild  animals,  does  it  not  ? — I  do  not  quite  follow. 

5798.  Why  do'  you  accuse  the  game  ?  Because 
yo\i  find  trypanosomes  in  them  ;  is  not  that  so  ? — Why 
do  I  accuse  the  game  of  causing  the  sickness  ? 

5799.  Of  being  a  reservoir  of  the  sickness  P — Yes. 

5800.  Because  trypanosomes  have  been  found  in 
them  ? — Yes. 

5801.  What  trypanosomes  H  You  do  not  yourself 
claim  to  be  an  authority  on  the  particular  trypano- 
some ? — No. 

5802.  Upon  whom  do  you  depend  ? — I  depend  upon 
Sir  David  Bruce  and  Dr.  Kinghorn. 

5803.  Yon  are  aware,  of  course,  that  certain  people 
do  not  agree  with  them  ? — Yes. 

5804.  So  that  really  your  belief  that  the  game 
ought  to  be  destroyed  depends  upon  your  confidence  in 
Dr.  Kinghorn  and  Sir  David  Bruce  ? — No,  there  is 
another  thing  outside  ;  I  think  the  tsetse  itself  would 
disappear. 

5805.  So  that  the  fly  would  go  and  it  would  not 
matter  much  ;  anyhow  there  would  not  he  any  chance 
for  the  ti'ypauosome  if  the  fly  went  ? — I  have  got  two 
things  to  say  ;  first  of  all,  that  the  fly  would  disappear, 
and  if  it  did  not  disappear  then  I  rely  upcm  Dr.  King- 
horn that  the  trypanosome  would  disappear  even  if 
the  fly  did  not. 

5806.  You  know,  of  course,  that  in  many  parts 
where  the  Congo  disease  is  prevalent  there  are  no  big 
game  ? — No,  but  in  the  Congo  disease  I  think  it  is  the 
Ijeople  themselves  who  are  the  important  reservoir. 

5807.  I  gather  that  from  you,  but  I  want  to  come 
l)ack  again.  If  you  kill  ofl:  the  game  in  Nyasaland  you 
still  have  the  fly  left  outside,  have  you  not  ? — Yes. 

5808.  And  then  you  get  back  to  the  position  that 
you  are  in  in  some  of  the  Congo  districts ;  you  have 
the  people  and  the  fly  ? — No,  becaiise  on  the  Congo  the 
people  stand  all  day  by  the  water ;  the  women  are 
pounding  grain  and  the  children  playing  about,  people 
are  bathing  and  the  men  are  Ashing.  They  do  their 
transj)ort  by  canoe  very  often  as  well.  The  people 
stand  all  day  long  hy  the  water  and  the  fly  is  limited 
to  the  water.  In  Nyasaland  the  women  and  children 
spend  most  of  their  day  in  the  village  and  the  fly  does 
not  go  into  the  village ;  the  fly  is  outside  in  the  l)ush. 

5809.  Only  one  other  question.  I  gather  you  have 
no  theory  to  account  for  the  number  of  people  who 
have  l)een  bitten  by  morsHaus,  which  at  the  same  time 
is  biting  and  killing  ings  and  cattle,  and  so  forth,  and 
not  being  killed  themselves? — No,  I  cannot  account  for 
that  at  all. 

5810.  Woidd  it  not  be  explained  if  it  so  happened 
that  Dr.  Kinghorn  and  Sir  David  Bruce  were  wrong 
in  their  identification  P — I  do  not  quite  follow  that 
myself.    How  would  that  explain  it  ? 

5811.  It  would  explain  why  people  may  l)e  Intten 
constantly  by  flies  which  at  the  same  time  were  killing 
animals,  if  the  flies  were  carrying  a  trypanosome  which 
was  fatal  to  the  animals  but  not  to  human  beings  ? — 
Yes,  perfectly. 

5812.  Therefore  really  it  turns  upon  whether 
Sir  David  Bruce  and  Dr.  Kinghorn  are  correct  in 
supposing  that  the  trypanosome  is  the  same  P — Yes. 

5813.  So  that  really  it  turns  on  the  correctness  of 
their  judgment  P — Yes. 

5814.  {Sir  Mackenzie  Ch aimer.-;.)  As  regards  the 
Sebungwe  district,  do  you  think  it  could  be  cleared  of 


game  by  keeping  a  small  hunting  party  harrying  them 
continually  P — No. 

5815.  The  population  have  been  removed  and  you 
cannot  rely  on  them,  ])ut  do  you  think  the  game  could 
be  cleared  if  you  started  a  hunting  party  and  kept 
iiarrying  it  ? — No.  I  should  put  on  one  hundred  or  a 
couple  of  hundred  black  police  with  two  or  three 
officers. 

5816.  And  then  get  up  a  small  party  and  keep  it 
clear  ;  you  would  require  that,  would  you  not  ? — I 
should  think  you  would  reqmre  a  pretty  big  party  to 
keep  it  clear. 

5817.  You  would  require  a  couple  of  hundred 
black  police  and  three  white  officers? — At  least,  I 
think. 

5818.  Then  Avithout  any  fencing,  do  you  think  it 
could  ))e  practically  cleared  ? — I  would  like  to  consider 
that  a  bit  more. 

5819.  You  suggested  the  Sebungwe  area  for  an 
experiment,  but  you  suggested  it  when  it  was  inhabited  ? 
— That  is  so. 

5820.  Now,  what  is  your  opinion  ?  —  I  think  it 
would  i;>e  more  difficult  and  less  satisfactory. 

5821.  I  understand  you  to  say  you  have  never  seen 
a  morsitaiis  area  in  which  there  was  no  game. — No. 

5822.  Have  you  examined,  or  do  you  know,  if  the 
smaller  game  have  been  examined  to  see  if  they  are 
likely  to  harbour  the  pathogenic  trypanosomes  ? — ■ 
What  kind  of  animals  ? 

5823.  The  duiker  and  dik-diks.  —  The  duikers 
have  Ijeen  examined,  surely. 

5824.  And  they  harbour  the  pathogenic  trypano- 
some ? — I  f(_)rget. 

5825.  Would  they  not  be  very  hard  to  exterminate 
from  any  area  ? — Yes,  they  would  be  very  difficult,  but 
there  are  comparatively  few  of  them. 

5826.  Still,  so  far  as  they  remained,  they  would  be 
a  possilde  source  by  which  flies  might  be  infected  ? — I 
thinlc  myself  that  the  fly  disappears  if  you  clear  out 
most  of  the  game  without  clearing  it  all  out. 

5827.  You  think  they  would  go  to  a  new  good 
feeding  ground  ? — Yes.  In  Lomagundi,  where  I  was, 
they  showed  me  places  where  there  was  quite  a  fair 
amount  of  game  left,  and  the  fly  is  gone,  or,  if  not 
gone,  very  nearly  gone. 

5828.  Y(.>u  think  they  followed  to  the  place  where 
game  was  really  thick  ? — No,  I  think  they  have  died  ; 
I  do  not  thiuli:  the  fly  goes  about  looking  for  food 
at  all. 

5829.  You  think,  if  you  got  out  most  of  the  big 
game  from  this  place,  the  flies  would  starve  and  die  ? — 
Yes. 

5830.  As  regards  the  cases  you  have  seen  of 
Nyasaland  sleeping  sickness,  have  you  made  any  pust- 
mortem  examinations  ? — No. 

5831.  Have  you  noticed  at  all  what  we  have  been 
told,  that  )Hor.s;Ya)<s  specially  followed  buffaloes  ? — I  am 
quite  clear  that  wherever  I  have  been  morsitans  has 
not  followed  buffaloes,  b'lt  it  was  a  very  curious  thing 
that  in  Sebungwe,  talking  to  old  chiefs  of  the  old  days 
in  the  times  before  the  rinderpest,  they  always 
connected  the  two  together. 

5832.  You  think  that  no  longer  holds  good? — It 
does  not  hold  good  now. 

5833.  (Dr.  Chappie.)  Why  were  the  natives  taken 
away  from  the  Sebungwe  district  ?  Was  it  because 
of  the  disease  ? — Yes. 

5834.  What  preventive  measures  w(juld  yovi  suggest 
for  the  control  of  sleeping  sickness  in  Nyasaland  ? 
Have  you  made  \x\)  your  mind  on  any  scheme  ? — No,  I 
cannot  suggest  any  except  clearing  off  the  ga  me.  You 
must  have  local  knowledge  before  you  can  make 
suggestions  of  that  kind. 

5835.  That  is  the  only  thing  you  know  ;  you  do  not 
know  any  way  by  which  the  fly  themselves  might  be 
driven  off  beyond  driving  off  the  game  ? — No,  but 
Mr.  Lloyd  and  Mr.  Jack  are  really  the  men  who  know 
more  about  the  entonn>logical  qriestion. 

5836.  You  cannot  make  any  suggestion  as  to  what 
further  line  of  research  we  should  follow  — Go  on 
studying  the  fly  and  its  breeding  habits  particularly. 

58.37.  Do  you  think  that,  as  far  as  you  know, 
we  have  enough  infoiTnation  to  justify  us  in  attempting 
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game  destruction  in  the  vicinity  of  pojiulous  centres  ? 
— With  a  view  of  saving  the  cattle  ? 

5838.  Yes.— Yes,  I  do. 

5839.  With  a  vievs^  to  saving  man  ? — In  populous 
centres?  You  do  not  get  those  centres,  and  so  the 
question  does  not  arise. 

5840.  In  populous  centres  in  Nyasaland  ? — I  could 
not  tell  you ;  I  do  not  know  ISTyasaland.  I  thought 
you  meant  towns  where  the  workpeople  were.  The 
Sebungwe  area  has  a  very  small  population. 

5841.  Do  you  see  any  other  hope  of  limiting  the 
spread  of  the  disease  hy  any  prophylactic  measiii-es 
whatever  or  hy  medicinal  measures  ? — No,  I  do  not. 

5842.  Or  by  anti-toxins  ? — I  do  not  know. 

5843.  Do  you  think  the  disease  is  spreading  in 
Nyasaland  ? — I  do  not  know  Nyasaland  at  all ;  I  have 
never  been  there. 

5844.  In  youi'  ovm  area  of  which  you  speak  ? — I 
was  the  first  man  and  also  the  last  in  Sebungwe,  and  I 
do  not  know  whether  it  is  spreading  or  not.  I  do  not 
know  if  they  have  sent  a  man  in  this  year  or  not. 

5845.  Do  you  think  the  matter  is  sufficiently  urgent 
to  justify  immediate  measures  ? — No,  they  have  moved 
the  people,  and  there  is  no  immediate  urgency  now . 

5846.  (Clinirman.)  If  entomological  research  was 
successful  in  getting  rid  of  the  fly,  thei'e  would  be 
no  possible  object  in  destroying  the  game,  would 
there  ?— No. 

5847.  I  wanted  just  to  understand  how  far  you  take 
it ;  it  may  be  that  I  have  misunderstood  one  of  your 
answers,  but  do  you  go  so  far  as  to  say  that  now,  on 
the  knowledge  we  have,  all  game  ought  to  be  destroyed 
in  all  fly  countries  ? — It  all  depends  on  what  your 
object  is,  does  it  not? 

5848.  I  do  not  Imow.  You  recommend  the  destruc- 
tion of  game  so  as  to  get  rid  of  the  disease  both  in 
cattle  and  in  man,  and  I  only  wanted  to  know  how  far 
you]"  recommendation  went. — I  think  if  you  want  to 
introdiice  white  settlers  and  cattle  into  the  country, 
you  ought  to  destroy  the  game.  I  should  be  very  sorry 
to  introduce  white  settlers  and  cattle  myself. 

5849.  That  does  not  get  us  very  much  further 
forward.    Have  you  formed  so  sti'ong  an  ojjinion  as 


to  the  connection  between  game  and  fly  and  the  disease 
of  man  and  beast  that  you  would  i-ecommend,  in  any 
fly  country  that  is  settled  or  likely  to  be  settled,  that 
all  game  should  l^e  destroyed  ?  Do  you  carry  it  as  far 
as  that  ? — Yes,  I  would. 

5850.  Do  you  think  that  is  feasible  ? — Yes,  I  do. 

5851.  I  have  asked  you  the  question  as  I  have 
asked  it  of  other  witnesses.  There  is  only  one  other 
thing  ;  I  was  very  much  interested  in  what  you  said  to 
Dr.  Bagshawe  about  this  discovery  of  pupse.  We  know 
that  in  your  view  game  and  fly  are  always  associated ; 
that  is  your  view  ? — Yes. 

5852.  Are  you  aware  either  from  what  you  know 
yourself  or  from  what  you  have  read  whether  the 
breeding  places  of  fly  are  generally  discovered  in  a 
game  country  ? — I  saw  Mr.  Lloyd  the  other  day,  he 
came  through  my  place,  and  he  has  lately  been 
discovering  that  the  breeding  places  of  the  fly  are 
always  close  to  game  tracks  or  else  to  paths,  and  I 
think  to  paths  because  they  are  also  game  tracks. 

5853.  So  that  in  the  view  of  both  of  you  the 
breeding  pl!^ces  of  prima  facie  appear  to  have  some 
(Connection  with  the  presence  of  game  ? — Mr.  Lloyd's 
view  is  that  the  young  fly  will  starve  unless  it  gets 
blood  soon  after  its  birth.  Mr.  Lloyd  is  the  chief 
entomologist  in  Noi-thern  Rhodesia. 

5854.  {Sir  Mackenzie  Chalmers.)  Is  he  at  home 
now  ? — -No,  he  is  out  there. 

5855.  (Chairman.)  There  is  just  one  other  thing. 
I  dare  say  you  have  read  that  certain  oljservers  have 
said  that  they  have  known  of  coimtries  where  they 
have  found  fly  in  large  quantities  where  there  is  no 
game.  Your  view,  as  I  think  you  said  to  Dr.  Chappie, 
is  that  with  the  absence  of  game  the  fly  would  die  ? 
—Yes. 

5856.  Do  you  reject  their  evidence  on  the  ground 
that  their  oljservation  must  have  l^een  mistaken  and 
that  there  must  have  been  game  ? — Major  Stevenson 
Hamilton  is  a  man  I  have  a  great  opinion  of,  but  I 
cannot  understand  his  evidence  that  there  was  no  game 
or  traces  of  game  where  he  found  fly.    It  worries  me. 


The  witness  withdrew. 
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Mr.  Ll.  Lloyd,  B.Sc,  called  in  and  examined. 


5857.  {Chairman.)  You  have  been  good  enough  to 
furnish  us  with  a  paper  indicating  the  points  upon 
which  you  are  going  to  give  evidence.  Would  you  tell 
me  when  you  went  out  ? — I  went  out  to  Northern 
Rhodesia  in  July  1911  to  join  the  Luangwa  Sleeping 
Sickness  Commission. 

5858.  You  came  home  quite  recently  ? — Yes,  quite 
recently. 


5859.  As  I  understand,  the  purpose,  or  at  any  rate 
the  primary  purpose,  of  yoiu-  going  to  Africa  was  to 
study  the  habits  of  the  fly  ? — That  is  so. 

5860.  Incidentally  you  may  have  formed  opinions 
on  other  points,  but  that  was,  at  any  rate,  the  primary 
object  of  your  going  ? — Yes. 

5861.  I  do  not  firopose  for  the  moment  to  deal 
with  question  44,  where  you  talk  about  an  experiment. 
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but  to  deal  with  the  question  as  regards  the  fly. 
Other  members  of  the  Committee  can  ask  you  about 
other  matters.  I  understand  thut  you  have  been 
successful  in  discovei'ing  In'eediug  places  of  the  fly  ? — 
Yes. 

5862.  In  many  instances  P — The  total  niimber  of 
places  in  which  puioa  were  foimd  is  about  200. 

5863.  When  you  say  that  bi-eeding  places  have 
been  found,  do  you  mean  that  you  have  foimd  a  large 
(piantity  of  jjupa:  in  the  same  i)laLe  or  j)upte  here  and 
there,  just  one  or  two  or  more  ? — I  have  found  as 
many  as  150  in  a  small  hollow  of  a  tree. 

5864.  All  in  one  hollow  ? — All  in  one  hollow,  and 
under  certain  fallen  trees  over  100. 

5865.  Have  you  found  vaiying  quantities,  but  large 
quantities  together,  as  a  rule — No ;  large  quantities 
in  j)laces  which  are  close  to  the  paths  and  the  fords, 
but  scattered  generally  through  the  biish,  only  in 
small  numbers. 

5866.  What  do  you  call  a  small  number? — From 
one  to  ten. 

5867.  Is  it  usually,  or  was  it  invariably,  the  case 
that  you  found  the  larger  quantities  near  the  roads  or 
paths  ? — Taking  an  area  of  about  two  square  miles,  it 
has  been  repeatedly  and  systematically  searched  for 
pupae,  and  the  relation  between  the  l^reeding  spots  and 
the  paths  and  drinking  places  of  the  game  is  apparent. 
174  breeding  places  were  found  in  this  area.  Of  these, 
123  i)laces  yielded  less  than  10  pupte,  404  in  all,  an 
average  of  3  ■  25  joupaj  per  position.  I  have  here  a 
diagrammatic  map  of  the  area  (handing  a  map  to  the 
Coiuiiiittce).  These  positions  will  be  seen  from  the 
map  to  be  generally  scattered  through  the  l:)ush  with 
no  sj^ecial  relation  t.o  the  paths.  38  positions  yielded 
from  10  to  50  pupa',  831  in  all,  an  average  of  22  per 
position.  These  jiositions  are  all  within  150  yards  of  a 
native  or  a  game  path,  with  the  exception  of  four,  which 
yielded  10,  13,  20,  and  32  pupa'  respectively,  and  they 
are  in  close  relation  to  s<jme  salt  licks.  These  salt 
licks  are  very  much  haunted  by  the  game  animals 
which  come  to  scrape  away  the  soil  and  lick  lit  up. 
13  other  positions  yielded  an  average  of  68  j^upse  ;  nine 
of  them  are  on  the  paths,  and  four  within  100  yards. 

5868.  The  Ijlack  dots  show  where  you  found  large 
quantities,  and  all  the  black  dots  I  may  say  appear  to 
be  very  much  in  the  neighbourhood  of  paths,  as  far  as 
I  can  make  out.  What  was  the  nature  of  the  bush  or 
the  grass  close  to  the  paths  where  you  fomid  these  ? — 
The  l:)ash  throughout  the  area-  is  the  same  well-wooded 
country  and  very  scanty  gi'ass, 

5869.  Shade  and  comparatively  light  grass  ? — Yes. 

5870.  Ai-e  the  trees  large  or  small  r — They  are 
medium-sized  trees  iip  to  two  feet  in  diameter — mostly 
about  a  foot  in  diameter. 

5871.  Are  there  villages  in  this  area  which  you 
have  marked  ?  I  caunot  quite  see  from  the  map. — Nd, 
there  are  no  villages  iu  the  area.  It  is  only  two  square 
miles  in  extent. 

5872.  Are  the  paths  and  roads  you  have  marked 
much  used  by  natives  ? — They  are  not  much  used  hy 
natives  now.  excejjt  amidst  the  gardens.  They  are 
paths  which  lead  to  villages  which  are  now  deserted. 

5873.  You  would  not  say  that  there  was  a  constant 
passage  of  moviug  objects  wp  and  down  ? — They  are 
very  m\ich  used  by  the  game  animals. 

5874.  Is  it  a  country  in  which  there  is  a  large 
(piantity  of  game  ? — Yes.  there  is  a  considerable 
((uantity  of  game  in  the  area. 

5875.  What  does  it  consist  of.^  —  Rhinoceros, 
elaud,  the  large  antelope,  and  very  numeious  pig. 

5876.  Is  there  much  small  game? — Yes,  a  consider- 
al^le  numl;>er  of  pig  and  duiker. 

5877.  And  the  smaller  rodents? — Porcupine  are 
fairly  numerous. 

5878.  Rats,  rabbits,  or  anything  of  the  kind? — 
They  are  not  more  numerous  than  usual. 

5879.  Is  there  much  water  there? — There  is  a 
permanent  stream  bouuding  the  area. 

5880.  You  were  out  there,  I  suppose,  lioth  iu  a  dry 
and  a  wet  season  ? — Yes. 

5881.  Comiug  now  to  the  fly.  did  you  notice  a 
cousideralile  diflerence  in  the  quantity  of  fly  in  the 
dry  and  the  wet  seasons  respectively? — On  the  high 


ground  in  Rhodesia  there  is  very  little  fluctuation  in 
numbers.  They  appear  to  be  rather  more  numerous 
towards  the  end  of  the  dry  season  than  at  any  other 
time  of  the  year,  but  in  the  Luangwa  Valley,  where  the 
conditions  are  different,  being  very  much  hotter  and 
drier  in  the  ili'y  season,  there  is  a  considerable  reduc- 
tion of  the  fly  towards  the  end  of  the  dry  season. 

5882.  As  far  as  your  observations  go,  would  it 
re]  iresent  what  you  are  saying  if  it  were  put  in  another 
way ;  that  there  was  concentration  in  the  dry  season 
and  wider  distribution  in  the  wet  season,  or  would  it 
lie  that  you  really  think  the  numbers  of  the  fly  are 
different  ?    You  see  what  I  mean  ? — Yes. 

5883.  If  you  do  not  know,  never  mind.  The  ques- 
tion arises  out  of  something  we  have  been  told  by 
another  witness.  Now.  putting  aside  for  the  moment 
the  difference  in  the  number  of  fly,  owing  to  seasonal 
variations,  do  you  think,  judging  from  what  you 
observed  during  the  period  that  you  were  there,  that 
the  fly  are  always  in  that  area — are  they  constant 
there  ? — Yes. 

5884.  Have  you  examined  any  other  areas  besides 
this  one  ? — I  have  travelled  through  the  whole  of 
Northern  Rhodesia  practically,  the  Luangwa  Valley 
and  the  high  ground  of  North-Eastern  and  North- 
western Rhodesia. 

5885.  Have  you  there  jDursued  the  same  searches 
for  breeding  places  ? — I  have  not  succeeded  in  finding 
any  in  the  Luangwa  Valley,  but  in  both  North-Eastern 
and  Noi'th-We&tei-n  Rhodesia  breeding  places  have 
been  found. 

5886.  I  suppose  that  with  the  experience  yon  had 
gained  you  rather  lioj^ed  or  expected  to  find  mider  the 
same  conditions  the  In-eeding  places  of  this  fly?  I  do 
not  know  whether  the  same  conditions  exist  there. — I 
think  that  in  a  place  like  the  Luangwa  Valley,  where 
the  gr(jund  is  vei'y  much  cracked  in  the  dry  season  and 
also  where  the  fires  are  more  severe  when  the  dead  logs 
are  burned  up.  pupai  woidd  be  rather  more  liable  to 
be  found  in  the  cracks  of  the  eaith  than  on  the  surface 
of  the  ground  and  in  holes  in  trees. 

5887.  Did  you  in  fact  find  them  in  cracks  of  the 
earth  anywhere  ? — I  have  not  done  so  yet. 

5888.  With  the  experience  you  have  acquired, 
should  you  expect,  if  you  and  others  had  a  free  hand, 
that  by  constant  search  you  would  be  able,  more  or 
less,  to  find  the  breeding  areas  of  this  fly,  the 
morsitans  ? — Yes. 

5889.  And  in  that  case  to  destroy  them  in  the 
breeding  places  ? — I  have  a  suggestion  which  may  1  )e 
applicable  to  that.  It  may  be  possible  to  turn  to 
account  the  habit  of  the  fly  of  breeding  close  to  paths 
and  fords.  The  exj)eriment  would  consist  of  the 
I'emoval  of  all  potential  bi-eeding  j)laces  within  200 
yards  of  a  i^iece  of  road.  These  would  be  replaced  by 
dry  logs  of  wood  slightly  raised  and  coated  on  the 
lower  side  with  Ijird-lime.  The  logs  would  be  placed 
every  25  yards,  and  at  varying  distances  from  the  path 
up  to  loo  yards.  When  the  female  flies  searched  for 
hiding  places  or  for  spots  in  which  to  breed,  it  is 
thought  that  they  might  be  caught  by  this  method. 
The  experiment  might  he  commenced  on  a  very  small 
scale  and  only  extended  if  likely  to  l)e  beneficial. 

5890.  In  answer  to  me  just  now,  you  said  you 
found  a  very  large  quantity  in  a  little  hollow.  Were 
there  fallen  trees  and  branches  over  that  hollow  ? 
Were  there  the  usual  conditions  that  you  have 
described? — A  photograph  of  one  of  the  hollows  is 
here  [handing  a  photograph  to  the  Committee). 

5891.  When  you  found  the  pupa',  did  you  notice 
in  any  or  many  of  them  anything  to  show  that  there 
was  any  parasite  that  preyed  on  the  maggot  or  lar\  a  ? 
— A  number  of  empty  cases  which  have  been  found 
are  bored  by  a  small  hole  like  a  pin-hole,  which 
indicates  that  a  small  hymenopterous  j^arasite  has 
emerged. 

5892.  That  inference  is  entirely  derived  from  the 
fact  of  finding  the  hole  ? — Yes. 

5893.  Nothing  more  ? — No. 

5894.  You  did  not  get  it  closer  than  that? — 'Ho, 
not  with  that  parasite. 

5895.  Now  on  another  subject,  have  you  watched 
the  habits  of  the  fly  as  to  feeding  ? — I  have  carried 
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out  some  experiments  on  the  comparative  vakie  of 
mammalian  and  avian  blood  in  the  lal)oratovy. 

589(1.  That  was  not  quite  what  I  meant.  I  meant 
have  you  noticed  the  fly  in  nature  to  see  whether  it 
.appears  to  follow  wild  game  ?  We  know  that  it  bites 
game  and  man.  Does  it  follow  either  for  any 
distance  ? — It  certainly  follows  both  man  and  game  for 
■considerable  distances. 

5897.  Have  you  noticed  at  all  whether  it  bites  at 
night  ? — I  have  found  it  on  one  occasion  fully  fed 
inside  my  mosquito  curtain  in  the  morning.  The  fly 
must  have  fed  diiring  the  night. 

5898.  I  think  you  say  somewhere  in  your  statement 
that  flies  are  unable  to  breed  on  a  diet  of  reptilian 
blood.  On  what  do  you  base  that  statement  ? — On 
experiments  in  which  I  fed  the  flies  on  chameleons, 
and  I  found  that  they  died  off  very  quickly,  and  none 
of  them  showed  any  signs  of  becoming  pregnant. 

5899.  In  how  many  cases  did  you  make  that 
exj)eriment  ? — That  was  done  with  52  female  flies. 

5900.  From  your  observations  should  you  consider 
that  the  prosperity  and  the  breeding  power  of  the 
flies  is  mainly  dependent  on  mammalian  blood  ? — 
The  fly  is  ready  to  feed  on  any  small  mammal  or 
bird,  but  the  question  whether  it  is  able  to  do  so  or 
not  depends  on  the  agility  of  the  small  animals.  These 
small  animals  and  many  of  the  noctiumal  birds  sleep 
durmg  the  daytime  in  just  the  places  which  the  tsetse- 
fly  haunts,  and  when  the  animals  were  asleep  the  fly 
would  have  an  opportunity  of  feeding  on  them,  just  as 
the  mosquito  will  feed  on  man  when  he  is  sleeping ;  it 
rarely  feeds  on  man  when  awake,  but  it  is  quite  a 
common  experience  to  find  them  in  the  moi-ning  fully 
fed.  In  the  same  way  the  tsetse  will  probably  feed 
on  small  animals  while  they  sleep. 

5901.  Am  I  right  in  saying  that  according  to  your 
observation  you  will  not  find  any  fly  in  cleared  groimd, 
whether  naturally  cleared  or  artificially  cleared  ? — 
They  are  not  seen,  as  a  rule,  in  country  where  there  is 
very  little  bush,  and  in  cases  near  mines  where  the 
timbei'  is  cut  down  to  be  \ised  as  fuel  the  fly  disappears 
from  the  area.  This  has  been  the  case  with  the 
Bwana  M'kuba  mine  close  to  Ndola  in  Northern 
Rhodesia. 

5902.  Take  the  ordinary  clearing  round  a  village, 
would  you  find  fly  coming  to  the  clearing  and  coming 
up  to  the  houses  or  not? — It  would  accompany  men. 

5903.  I  do  not  mean  that.  We  quite  understand 
that,  but  would  you  find  it  normally  living  there  ? — ■ 
I  do  not  think  that,  as  a  rule,  it  is  found  in  the  villages 
imless  it  has  been  recently  brought  there. 

5904.  Can  you  form  any  judgment  at  all  from  your 
observation  as  to  the  distance  a  fly  will  travel — I  do 
not  mean  when  carried  on  a  man's  back,  or  by  some 
other  means,  but  of  its  own  accord  either  in  going 
from  place  to  place  or  in  following  food — the  distance 
from  the  bush  to  the  clear  ground  I  mean  ? — There  is  no 
experiment  upon  which  any  statement  could  be  based. 

5905.  That  jDoint,  in  your  judgment,  has  not  been 
reached  yet  ? — -It  has  not  been  reached. 

5906.  I  understand  that  in  your  view  trapping,  so 
far  as  it  has  been  tried,  has  not  been  effective  ? — It 
has  not  yet. 

5907.  (Dr.  Chappie.)  Have  you  any  evidence  to 
suggest  that  flies  return  after  they  have  followed  man 
or  animals  for  any  considerable  distance  to  their 
original  haunts  ? — There  is  no  such  evidence  to  my 
knowledge. 

5908.  Ton  have  no  opinion  therefore  on  that  point  ? 
— I  do  not  think  that  they  would  return. 

5909.  Unless  they  were  conveyed  back  in  the  same 
way?-— Unless  they  were  conveyed  back  in  the  same 
way. 

5910.  What  does  that  suggest  would  happen  to  the 
fly  ?  Would  the  fly  die  ? — Of  course,  one  could  not 
make  any  statement  about  that  without  experimental 
evidence.  Very  little  experimental  work  has  been 
done  with  this  particular  tsetse-fly. 

5911.  Then  upon  what  evidence  do  you  base  your 
suggestion  that  it  will  not  return  ? — It  would  be 
unusual  for  an  insect  to  do  so.  If  the  fly  is  carried 
out  of  one  area  into  another  area  in  which  the 
physical   conditions   and   the   fauna   and  flora  are 


precisely  the  same,  there  is  no  obvious  reason  why  it 
should  return. 

5912.  Have  you  jjositive  evidence  that  it  does  not 
return  ? — I  have  no  evidence  on  the  matter  at  all. 

5913.  It  is  an  opinion  based  upon  what  ? — On 
logic. 

5914.  Would  your  experience  in  other  departments 
of  research  not  lead  you  to  believe  that  a  fly  that  had 
wandered  like  that  would  not  return  to  its  companions, 
or  at  least  to  its  breeding  place  ? — As  I  say,  there  is  no 
evidence  on  the  matter  at  all,  as  far  as  I  am  awai-e. 

5915.  Still  I  understood  you  to  say  that  they  did 
not  return  ? — I  think  I  said  that  it  would  be  improbable 
that  they  would  return.  I  also  said  that  I  had  no 
evidence  on  the  matter. 

5916.  I  do  not  think  you  said  it  would  be 
improljable.  If  you  had  a  cleared  area  round  an 
experimental  spot  would  you  expect  those  flies  to  cross 
that  cleai-ed  area  in  search  of  food,  or  for  any  other 
reason,  apart  from  being  conveyed  by  men  or  animals  ? 
— That  could  only  be  ascertained  by  experiment. 

5917.  There  is  no  evidence  that  you  know  of? — 
None  that  I  know  of. 

5918.  You  spoke  about  some  villages  now  deserted. 
Do  jow  know  why  they  are  deserted  ? — That  is  simply 
in  connection  with  the  haljits  of  the  Awemba  natives  in 
their  agriculture. 

5919.  They  have  not  been  deserted  because  of  the 
fly  ? — No  ;  they  move  the  village  every  three  years. 

5920.  Have  yow  any  practical  scheme  in  your  mind 
which  might  be  followed  in  the  direction  of  controlling 
either  the  tsetse  or  the  disease  or  exterminating  the 
disease  ? — Apart  from  some  experiment  in  which  the 
fly  should  be  compelled  to  attempt  to  support  itself 
on  a  fauna  of  small  animals,  something  might  be 
done  by  the  fencing  experiment  or  by  an  alternative 
experiment  which  could  be  carried  out  in  a  large  cage. 

5921.  Has  any  attempt  been  made  to  carry  out 
that  alternative  experiment  ? — Not  yet. 

5922.  Has  any  similar  exijeriment  been  carried  out 
that  would  serve  as  a  model  ? — No,  no  experiment  on 
a  large  scale  has  lieen  made  with  this  fly  at  all. 

5923.  Have  you  any  evidence  about  the  migration 
of  flies,  about  the  spontaneous  migration  of  flies  from 
one  place  to  another  ? — In  the  Luangwa  Yalley  towards 
the  end  of  the  dry  season  they  a^jpear  to  move  down 
to  the  main  streams,  and  in  the  wet  season  they 
disappear  from  that  particular  area  close  to  the 
streams. 

5924.  Do  you  think  they  alter  their  breeding  places 
from  place  to  place  ? — At  that  time  of  the  year  in  the 
Luangwa  Yalley  apparently  very  little  breeding  goes 
on.  In  the  laboratory  we  could  not  get  our  flies  to 
breed  towards  the  end  of  the  dry  season. 

5925.  Are  the  pupae  easily  detected  when  you  are 
going  in  search  of  them  ? — Very  easily. 

5926.  Is  there  any  evidence  of  imitation  of  their 
environment  ? — Apparently  none.  One  point  which  is 
common  to  all  the  breeding  places  that  have  been 
found  is  that  alcove  each  there  is  some  relatively  dark 
spot  in  which  the  female  fly  could  hide  when  pregnant. 

5927.  Does  she  seem  to  take  no  precautions  in  the 
direction  of  hiding  the  puj^^  ? — There  appears  to  be  no 
care  for  the  young.  They  are  frequently  dropped  on 
to  ground  so  hard  that  it  is  impossible  for  them  to 
burrow.  They  then  lie  quite  exposed  to  the  surface, 
and  frequently  where  any  scratching  animal  could 
find  them. 

5928.  Is  there  any  colour  imitation  ? — -There  is 
none. 

5929.  What  should  you  say  we  have  still  to  dis- 
cover in  order  to  justify  our  taking  any  practical  steps 
along  the  line  of  prevention? — We  need  more  infor- 
mation on  the  breeding  places,  more  information  on 
the  food  of  the  fly,  more  iuformation  on  the  parasites, 
and  on  a  number  of  smaller  side  issues,  such  as  the 
distance  which  the  fly  will  move  on  its  own  initiative. 

5930.  Do  you  think  we  could  take  no  step  along 
the  lines  of  prevention  pending  the  discovery  of  those 
things  ? — There  is  nothing  that  can  be  i-ecommended 
yet  except  expeiiment. 

5931.  {Sir  William  Leishman.)  Have  you  worked  with 
the  trypanosome  yourself  at  all  ? — I  have  not  done  so. 
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•5932.  Have  you  made  breeding  experiments  witli 
the  fly  Yes. 

59o3.  Did  you  send  ont  fly  boys  to  collect  flies  ? 
—Yes. 

59."J4.  You  were  speaking  of  tlie  dispropoi'tion  of 
tlie  number  of  female  flies  compared  with  the  number 
of  male  flies.  In  some  of  your  observations  in  your 
l)reeding  experiments  did  you  find  an  equal  proportion 
hatch  out? — Yes. 

5935.  You  confirm  the  results  of  other  discoA'eries 
on  that  point  ? — Yes. 

5936.  Did  you  or  your  fly  boys  ever  encounter  a, 
larger  number  of  males  than  females  ? — Yes.  It  is 
invariably  the  case  in  any  indiscriminate  catch  of  flies 
that  the  males  are  largely  in  excess  of  the  females. 

5937.  You  have  not  found  the  converse — I  have 
not. 

5938.  With  regard  to  these  breeding  places  which 
you  have  described  to  us,  did  you  ever  find  a  female 
fly  in  the  sheltered  spots  you  have  described  ? — The 
flies  are  frequently  seen  to  come  out  of  these  places  as 
one  approaches  them — out  of  such  a  position  as  the 
burrow  of  a  vv-art-h(jg  or  hollow  in  a  tree.  It  is  a  very 
common  experience  to  find  large  numbers  of  flies 
coming  out  of  sitch  places  as  they  are  approached. 

5939.  With  regard  to  this  experiment  which  jon 
suggest  of  a  fly-pi'oof  cage,  would  you  tell  us  more  in 
detail  what  you  mean  P  What  would  such  a  cage  be  ; 
how  would  you  construct  it  to  resist  the  weather  ?  I 
take  it  that  it  has  to  stand  for  two  or  three  years,  lias 
it  not  ? — Yes.  The  dimensions  of  the  fly-proof  cage 
would  be  100  yards  long.  It  would  be  constructed  of 
wire  gauze  or  netting. 

5940.  Could  you  tell  us  more  than  jow  have 
included  in  the  printed  summary  which  we  have  of 
what  you  have  before  you  ?  Tlie  details  of  structure 
are  what  I  am  interested  in. — The  details  of  structure 
have  been  discussed  to  some  extent  between  Dr.  May 
and  myself,  hwt  we  have  not  yet  j)i'epared  any  definite 
statement  on  the  matter. 

5941.  In  general,  from  the  results  of  the  discovery 
of  the  lireeding  places  of  morsitans,  are  you  hopeful 
that  we  shall  be  able  to  destroy  the  fly  on  such  a  large 
scale  as  to  control  tryj)'i'iiosomiasis  by  tackling  it  on 
that  side  ? — It  is  quite  possible  that  that  iijay  be  done. 

5942.  Do  you  regard  it  as  probable — are  you  hope- 
ful ? — There  is  no  analogy  upon  which  one  can  Imse  a 
statement  on  the  matter. 

5943.  We  want  a  great  deal  more  information,  you 
think  ? — Considerably  more  on  eveiy  jjoint. 

5944.  (Sir  Mackenzie  Cliahnern.)  Am  I  right  in 
saying  that  at  present  you  are  the  only  investigatoi' 
who  has  investigated  morsitanf.  or  has  any  other  ento- 
mologist worked  with  inor>iituns? — There  are  two 
others,  Mr,  Dolman  and  Mr.  Emiuson,  in  Nortli- 
W estern  Rhodesia. 

5945.  How  long  have  they  been  working  ? — They 
have  lieen  working  since  February  last  yeai'. 

5940.  Have  you  compared  results  with  them  at  all 
or  not ;  have  you  had  the  opportunity  of  discussing 
points  ? — We  have  met  upon  one  occasion  and  dis- 
cussed matters  to  some  extent,  but  their  observations 
have  been  on  just  general  lines. 

5947.  Where  have  your  observations  been  confined 
to — Southern  Rhodesia,  or  where  ? — All  in  Northern 
Rhodesia. 

5948.  You  have  had  three  years  there,  have  you 
not  ? — Yes. 

5949.  Can  you  form  any  rough  estimate  as  to  the 
size  of  the  fly  area  in  Northern  Rhodesia  ?  If  we  are 
to  attack  the  fly  in  the  way  you  suggest  is  possilile. 
one  rather  wants  to  know  what  area  has  to  be  attacked  ? 
— Almost  the  whole  of  North-Eastern  Rhodesia  is  at 
present  infested  with  fly. 

5950.  It  is  all  fly  area,  so  to  speak  ? — Almost  the 
whole  of  it. 

5951.  In  some  places,  of  course,  thicker  than 
others  ? — Yes. 

5952.  Practically  there  are  hundreds  of  square 
miles  of  fly? — Yes. 

5953.  And  all  over  that  fly  area  they  would  be 
breeding.  I  suppose? — Yes.  North- Western  Rliodesia 
is  not  neai'ly  so  heavily  infested. 


5954.  But  still  you  find  the  pupas  of  fly  every 
v/here  ? — The  fly  frequents  such  districts  as  the  Kafue 
district  in  North- Western  Rhodesia. 

5955.  Take  the  Luangwa  Valley  —  I  am  rather 
ignorant  of  the  geography — what  is  the  size  of  that 
valley  ? — It  is  500  or  600  miles  long. 

5956.  How  broad  ? — The  broadest  place  would  be 
60  or  70  miles. 

5957.  Is  the  whole  of  that  fly-infested?  I  mean  if 
one  set  to  work  to  clear  out  fly-l)reeding  places  would 
one  have  to  deal  with  the  whole  of  that  area  ? — Yes, 
practically  the  whole  of  it, 

5958.  During  your  investigations  have  you  come 
across  any  places  where  you  have  found  fly  in  any 
numbers  without  game  or  without  hig  game  ? — Not 
in  my  experience. 

5959.  You  always  found  the  two  together  ? — Yes. 

5960.  Are  there  any  places  which  you  know  of 
which  are  free  from  game  ? — The  game  animals  exist 
practically  through  the  whole  of  Northern  Rhodesia. 
Ill  the  fly  area  close  to  Broken  Hill  there  is  not  very 
much  game,  but  still  it  does  exist  there. 

5961.  Are  there  buffalo  there  or  not  ? — There  are 
liufl^alo  there. 

5962.  One  or  twi)  people  have  told  us  that  fly  are 
very  apt  to  follow  buffalo  especially.  Have  you  seen  any- 
thing confirming  that? — There  seems  to  be  no  coimec- 
tion  between  the  fly  and  the  buffalo,  or  between  the  fly 
and  any  other  particular  species  of  animal. 

5963.  Or  any  food  ? — Or  any  food. 

5964.  Small  or  great,  it  makes  no  difference  ? — No. 

5965.  Have  you  been  able  to  find  out  yet,  taking 
the  places  where  flies  are  thick,  whether  those  places 
rejiiain  constant  from  year  to  year,  or  would  you  find 
them  thick  in  one  part  one  year  and  thick  in  another 
pai't  ill  another  year  ? — In  the  little  exj^erience  that  I 
have  had  they  appear  to  be  the  same  year  after  year. 

5966.  They  are  not  like  the  natives,  who  change 
their  place  of  abode  every  three  years  ? — No. 

5967.  You  told  Sir  William  Leishman  that  it  is 
much  more  common  t<)  catch  male  than  female  flies  ? 
—Yes. 

5968.  Do  you  attrilxite  that  to  the  fact  that  the 
numbers  are  different  or  that  the  female  is  more  shy  and 
harder  to  catch  ? — It  is  apparently  connected  entirely 
with  the  different  habits  of  the  sexes.  The  male 
accompanies  the  moving  animals  in  large  swarms  in 
the  hope  of  finding  mates.  The  female,  on  the  other 
hand,  directly  it  has  fed  retires  to  some  hiding  place. 

5969.  She  .stays  at  home  ? — Yes. 

5970.  (Dr.  Chalmers  Mitchell.)  Where  does  impreg- 
nation of  the  fly  take  place;  do  you  know? — I  have 
seen  it  occasionally  in  uatui-e  on  animals  and  on  man, 
but  that  cannot  be  considered  a  usual  thing. 

5971.  Where  do  you  think  they  meet  if  the  females 
are  generally  in  dark  places  and  the  males  generally 
following  man  or  animals  ?  Where  do  you  think  the 
sexes  usually  meet  ? — I  think  they  would  usually 
meet  around  some  animal.  When  the  females  come 
out  of  their  hiding  places  to  feed  they  woidd  be  foimd 
by  males,  and  impregnation  would  take  place  pro!>ably 
after  feeding. 

5972.  The  female  going  out  for  food  would  also 
get  something  else  ? — Yes.  Dr.  Kingliorn  has  observed 
in  the  laboratory  that  impregnation  usually  follows 
feeding. 

5973.  Do  you  know  the  period  of  gestation  ? — It 
varies  a  good  deal  according  to  the  temperature.  I 
have  known  it  as  long  as  20  days  and  as  short  as 
12  days. 

5974.  I  am  afraid  I  do  not  quite  reniemlier  the 
anatomy  of  the  tsetse-fly,  but  is  the  female  impregnated 
once  or  repeatedly  ? — Rei^eatedly ;  there  is  a  provision 
for  keeping  the  male  element  alive  for  some  time  in  the 

5975.  So  that  after  one  impregnation  she  could  go 
back  to  her  dark  place  and  continue  to  produce  at 
intervals  her  progeny  without  further  impregnation  ? — 
I  am  not  aware  of  any  experiment  that  has  been  made 
which  would  show  that,  lam  not  aware  of  any  experi- 
ments as  to  how  long  the  male  element  would  remajii 
alive  inside  the  female  fly.  She  would  have  tv  emerge 
repeatedlj'  to  take  food. 


204  DEPARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON  SLEEPING  SICKNESS  : 


5  February  1914.]  Mr.  Ll.  Lloyd,  b.sc.  \_CoHtimted. 


5976.  Yon  say  that  impregnation  generally  takes 
place,  so  far  as  is  known,  after  feeding  ? — Yes. 

5977.  Do  yon  suppose  that  parturition  has  any 
relation  to  that  ? — I  think  not. 

5978.  I  notice  in  your  very  interesting  specimens 
that  the  young  that  are  born  are  of  quite  d liferent 
sizes. — That  is  appai'ently  due  to  the  dilferent  food 
upon  whicli  they  were  bred.  One  series  were  bred  on 
fowls  and  ducks.  The  others  wei-e  fed  on  goats  and 
monkeys.  Flies  fed  on  goats  and  monkeys  were,  on  the 
average,  -4  per  cent,  longer  than  those  that  were  fed  on 
the  birds,  and  were  greater  in  breadth. 

5979.  Compared  with  the  naturally  found  ones  the 
feeding  of  which  you  did  not  know  ? — They  are  smaller 
on  the  average  than  those.  The  length  of  tlie  ones  that 
were  bred  on  the  mammalian  blood  is  roughly  5  •  8 
millimetres,  and  the  average  of  those  found  in  nature 
is  about  6  ■  1  millimetres  (the  witness  produced  a 
apecimen  box).  The  ones  that  are  found  in  nature  are 
those  at  the  bottom  on  the  right-hand  side. 

5980.  Do  you  think  that  you  could  infer  from  your 
catches  of  the  progeny  in  nature  what  the  food  of  the 
mother  had  been  ?  Is  it  certain  enough  for  that  ? — No, 
it  is  not  nearly  certain  eaough  for  that,  becaiise  the 
result  was  only  given  on  the  average  measurement  of  a 
number.  Some  of  those  bred  on  the  birds  were  quite 
as  large  as  the  largest  bred  on  mammals. 

5981.  You  merely  think  that  on  the  average  they 
are  smaller  ? — -On  the  a,verage  they  are  smaller. 

5982.  {Mr.  Rothschild.)  First  of  all,  when  these 
breeding  places  were  found  did  you  or  your  associates 
try  to  find  out  if  there  wei-e  any  particular  conditions 
connected  with  them  other  than  what  the  Chairman 
asked  you  ?  I  mean,  were  the  hollows  in  the  trees 
in  or  near  which  they  were  found  hollows  of  a 
particular  tree,  and  were  they  produced  by  a  special 
kind  of  decay,  so  that  we  may  assume  that  there  was 
some  special  odour  connected  with  them  ? — There 
aj)pears  to  be  no  association  with  any  special  kind  of 
tree  nor  yet  with  any  decay.  They  are  frequently 
found,  for  instance,  in  the  hole  of  the  wart-hog  quite 
apait  from  a  dead  tree,  or  in  a  cave  in  an  ant-hill. 

5983.  But  the  hole  of  the  wart-hog  would  have  a 
very  strong  odour,  at  least  to  human  nostrils.  Might 
there  not  be  some  connection  between  the  breeding- 
places  of  the  fly  and  strong  odoiu-s,  so  that  you  could 
impregnate  your  bird-lime  in  the  experiment  which 
you  suggested  with  some  such  odoiu-  ? — I  think  not. 
The  majority  of  the  pupa3,  for  instance,  were  found 
under  dead  trees.  In  many  cases  the  trees  were 
rotten,  but,  as  will  be  seen  from  the  photographs,  in 
many  places  they  are  perfectly  dry  and  not  rotting  in 
any  way. 

5984.  In  your  pi-inted  evidence  you  suggest  a 
certain  fence,  and  you  say  that  this  fence  would  have 
to  vmdergo  constant  supervision,  because  it  would  be 
approached  and  perhaps  more  or  less  injured  by  the 
big  game  from  the  outside.  As  far  as  I  can  imder- 
stand,  the  experiment  is  designed  to  prove  two  things  : 
first  of  all,  whether  the  flies  stay  after  the  big  game 
has  been  driven  out,  and  supposing  they  do  stay, 
whether  the  absence  of  the  big  game  produces  a  differ- 
ence in  infectivity.  Do  yon  not  think  that  such  an 
experiment  would  be  entirely  vitiated  by  the  fact  that 
game  animals  on  the  outside  of  your  experimental 
area  might  l)e  continually  bringing  tsetse-fly  alongside 
of  the  fence,  and  they  would  get  in  from  outside  even 
if  you  established  by  another  experiment  the  distance 
the  fly  would  normally  fly  and  make  a  clearing  of  a 
larger  space  round  your  fence  ?  The  mere  approach  of 
a  wild  animal  to  your  enclosure  might  bring  fresh 
tsetse-fly  in? — Yes,  it  is  certainly  a  possiljle  flaw  in 
the  experiment.  The  area  which  has  been  suggested 
in  North-Easteru  Rhodesia  in  the  Lukasashi  Valley  is 
surrounded  by  very  bare  hills  upon  which,  in  the  dry 
season  at  any  rate,  there  is  no  food  for  game  animals. 
If  the  fence  were  built  along  the  edges  of  these  hills 
game  animals  would  not  be  likely  to  haunt  the  edges 
of  the  fence  except  where  it  crossed  the  stream. 

5985.  {Dr.  Martin.)  You  are  aware  that  there  is 
some  sort  of  experiment  in  contemplation,  are  you  not  ? 
—Yes, 


5986.  I  want  to  ask  you  a  question  which  I  think 
you  will  very  likely  feel  you  cannot  answer,  and  if  that 
is  so,  please  leave  it.  It  is  assumed  that  it  will  be 
necessary  to  leave  an  area  inside  the  fence  which  shall 
bo  cleared  in  order  that  flies  from  outside  may  not  get 
into  the  experimental  area.  We  have  had  various 
estimates  given  us  of  the  width  of  the  cleared  area. 
Can  you  form  any  opinion  as  to  what  width  would  be 
reasonably  safe  so  as  to  render  the  visits  of  flies  from 
outside  reasonably  negligible  ? — No,  I  can  give  no  such 
opinion. 

5987.  Could  you  form  an  opinion  as  to  whether  it 
should  be  50  yards  or  a  mile  ? — It  would  be  very 
difiiciilt  indeed  to  say  without  definite  evidence. 

5988.  I  quite  understand  that.  In  North-Western 
Rhodesia,  close  to  the  Nkala  Mission,  there  is  a 
small  plain  which  is  just  about  a  mile  or  so  in  breadth, 
and  on  one  side  of  it  there  is  a  large  quantity  of  fly  ; 
on  the  other  side  there  is  no  fly,  and  the  natives  keep 
very  large  numbers  of  cattle  which  apparently  never 
suifer  from  trypanosomiasis,  so  that  apparently  the  fly 
does  not  cross  that  particular  plain.  I  have  not  seen 
the  place  myself ;  I  have  only  had  hearsay  evidence  on 
the  matter. 

5989.  {Professor  Newstead.)  How  wide  ? — About  a 
mile. 

5990.  {Mr.  Austen.)  You  spoke  of  two  workers  in 
North- Western  Rhodesia,  Mr.  Dolman  and  Mr.  Eminson. 
By  whom  are  they  employed  ? — By  the  Chartered 
Company. 

5991.  With  what  object? — Following  up  the  inves- 
tigations of  the  bionomics  of  the  morsitans  fly. 

5992.  With  a  view  to  finding  some  means  of  getting 
rid  of  it  ? — Yes. 

5993.  Therefore  the  Chartered  Company  are  fully 
alive  to  the  importance  of  getting  rid  of  the  fly,  if 
possible  ? — The  Chartered  Company  are  employing 
three  men  with  that  end  in  view. 

5994.  Includmg  yourself? — Including  myself. 

5995.  With  regard  to  this  area  that  you  have 
suggested  here,  the  Lukasashi  Valley,  yovi  give  the 
dimensions,  and  you  say  that  it  would  have  to  be  fenced, 
and  the  fence,  I  gather,  would  have  to  be  from  52  to  60 
miles  long  and  10  feet  high,  I  think  ? — That  is  my 
estimate. 

5996.  What  would  be  the  approximate  cost  of  such 
a  fence  in  that  position  ? — I  think  that  Dr.  May,  with 
whom  I  have  been  in  consultation,  has  prepared  an 
estimate  of  the  expenditure  necessary. 

5997.  You  have  not  the  details  yourself  ? — I  have 
no  details  with  me.  I  could  merely  give  you  the  details 
which,  of  course,  he  will  give  himself. 

5998.  You  say  in  your  summary,  I  notice,  that  two 
villages  would  have  to  be  removed  from  the  area.  Why 
would  they  have  to  be  removed  ? — The  question  is 
whether  they  would  be  exposed  to  very  grave  risk  if  they 
were  left  among  large  numbers  of  hvmgry  fly.  In  that 
particular  area  there  is  undoubtedly  sleeping  sickness, 
and  if  the  fly,  as  it  most  probably  would,  commenced 
to  feed  on  man,  then  they  would  be  in  danger  of  getting 
the  disease.  On  the  other  hand,  if  they  were  moved  the 
experiment  would  give  us  no  evidence  as  to  what  would 
be  the  attitude  of  the  fly.  deprived  of  what  is  possibly 
its  main  food,  towards  man. 

5999.  No  evidence  of  what  would  be  the  effect  of 
the  fly  upon  man  if  the  villages  were  removed  ? — Yes. 

6000.  Has  Glossina  morsitans  increased  in  numbers 
in  North-Bastern  Rhodesia  in  joxw  experience  in 
recent  years  ? — Apparently  it  is  continuing  to  spread. 
There  is  one  small  area  over  which  it  spread  a  distance 
of  seven  miles  in  the  two  years  with  which  I  was 
familiar  with  that  area. 

6001.  That  is  within  yovu-  own  knowledge  ? — Yes. 

6002.  Has  it  actually  increased  in  numbers  in  any 
area  with  which  you  are  familiar  ? — No. 

6003.  The  numbers  appear  to  be  roughly  constant  ? 
— Yes,  the  numbers  appear  to  be  constant. 

6004.  You  said,  I  think,  in  reply  to  another  member 
of  the  Committee,  that  in  the  laboratory  you  could  not 
get  yom-  flies  to  breed  towards  the  end  of  the  dry 
season.  Which  do  you  regard  as  the  chief  breeding 
season  in  nature— the  wet  or  the  dry  ? — On  the  high 
ground  of  the  plateau  the  breeding  season  in  nature  is 


■ 


MINUTES  OF  EVIDENCE.  -()5 


5  Februanj  1914.]  Mr.  Ll.  Lloyd,  b.sc.  [Continued. 


the  warmer  j^art  of  the  dry  season.  There  the  tenipera- 
tiire  in  the  shade  rarely  rises  above  90  degrees.  In  the 
Luangwa  Valley  the  temjjerature  frequently  rises  to 
108^',  or  even  more,  in  the  shade,  so  that  the  climatic 
conditions  are  very  different  and  the  breeding  habits 
in  natixre  would  probably  Ije  different.  I  have  no 
evidence  of  what  happens  in  nature  in  the  Luangwa 
Valley,  but  on  the  high  ground  on  the  central 
plateau  the  l)reeding  is  almost  confined  to  the  warmer 
part  of  the  dry  season.  The  evidence  is  not  yet  pub- 
lished, but  it  is  available. 

6U05.  Do  they  breed  in  the  wet  season  at  all  to  any 
extent? — In  searches  in  December  and  January  and 
and  on  to  April  I  only  found  two  live  pnpa3  in  nature. 
Those  were  found  towards  the  end  of  January  when 
the  rains  had  been  on  six  weeks. 

6006.  Only  two  living  pupaj  ? — Yes. 

6007.  I  gather  from  that  that  so  far  as  your  experi- 
ence goes,  the  main  breeding  season  at  any  rate  is  the 
dry  season.'' — Yes. 

6008.  When  the  flies  approach  watercourses,  as  you 
say  they  do,  perhaps  with  the  game  as  the  dry  season 
advances,  are  they  breeding  then? — That  I  do  not 
know. 

6009.  But  have  you  found  their  breeding  places 
near  water  at  that  time  of  the  year  ? — I  have  had  no 
opportunity  of  working  in  the  Luangwa  Valley  since 
I  began  to  understand  the  places  in  which  the  flies 
breed. 

6010.  Have  you  ever  found  Glosshia  morf;/t(iiif:  in 
any  area  in  which  game  was  so  scarce  as  ro  ]>n 
practically  non-existent  ? — No. 

6011.  Yon  are  aware,  I  suppose,  that  other 
oliservers  have  made  statements  to  the  effect  that 
they  have  found  Glossina  morsitans  in  numbers  in 
practically  gameless  country  ? — Yes. 

6012.  But  that  has  not  been  yoiu-  experience  ? — 
No,  except  this  area  near  Broken  Hill,  where  game  is 
certainly  scarce  and  fly  is  nuniei'ous.  I  have  jjassed 
through  that  area  and  there  is  evidence  of  the 
presence  of  big  game,  ljut  the  game  animals  them- 
selves are  very  rarely  seen.  That  may  be  partly 
becaixse  they  are  extremely  shy  and  partly  because  of 
their  scarcity. 

6013.  Are  the  game  animals  in  the  area  relatively 
scarce  as  compared  with  other  areas  do  you  think  ? — 
They  certainly  are.  The  place  is  close  to  a  large 
settlement  and  a  considerable  amount  of  shooting 
goes  on  over  the  area. 

6014.  How  about  the  fly  in  the  area ;  is  that 
relatively  scarce  as  C(~>mj)ared  with  other  areas  of  the 
same  natural  physical  charactej-  ? — It  is  said  to  be 
amongst  the  thickest  fly  in  Rhodesia  at  one  point. 

6015.  The  fly  is  thickest  in  Rhodesia  there, 
although  the  game  animals  are  scarce  ? — That  is  the 
statement  which  has  been  made  to  rae.  Dr.  May  will 
give  you  definite  evidence  on  that  as  he  is  familiar 
with  the  area. 

6016.  Does  Gloxiiiiia  mor^tifaus  feed  readily  on  man 
or  reluctantly? — Very  readily. 

6017.  Have  you  noticed  any  ditt'erence  in  the 
degree  of  avidity  with  which  Glossina  morsitrnis  will 
feed  on  a  man  and,  say,  a  water-buck  or  any  other  big 
game  animal  ? — When  an  animal  has  just  been  sln)t 
and  men  are  standing  i-ound  it,  the  fly  is  more  attracted 
to  the  animal  than  to  man.  One  is  rarely  bitten  when 
standing  over  an  animal  recently  killed,  although  the 
fly  keeps  feeding  on  the  animal.  That  is  the  only 
evidence  I  could  get  on  the  matter. 

6018.  From  what  you  know  of  the  bionomics  of 
Glossina  morsitans,  do  you  think  it  possible  that  this 
fly  in  course  of  time,  by  dint  of  necessity,  that  is  to 
say,  by  force  of  having  to  feed  on  a  certain  animal, 
ov  a  certain  group  of  animals,  because  those  animals 
are  most  numerous  or  most  accessible  in  its  district, 
acquires  a  natural  predilection  for  those  animals 
which  might  again  disappear  in  course  of  time  in 
favour  of  another  animal  or  another  set  of  animals  if 
the  first  set  of  animals  were  removed  ? — That  I  do  not 
know. 

()til9.  Iimtthat  to  you  for  two  reasons,  one  of  which 
is  that  it  has  always  seemed  to  me  that  the  alleged 
partiivlity  of  Glossina  morsitans  for  the  African  buff'alo 


in  Africa  south  of  the  Zambesi  was  prol)al;)ly  due  to 
the  fact  that  the  tsetse-fly  and  the  ljuffalo  were  tlirt)wn 
together  by  force  of  circumstances.  They  both  lived 
in  the  same  places,  and  as  Mr.  Selous  has  said,  the 
buffaloes  were  more  numerous  than  all  the  rest  of  the 
game  put  together,  and  therefore  by  constantly  feeding 
on  the  buffaloes  the  flies  in  those  districts  perhaps 
acquired  a  special  predilection  for  that  kind  of  blood ; 
do  you  think  that  that  is  likely  ? — I  do  not  think  so. 
It  is  very  difficult  to  say  whether  they  have  a  pi'cfe- 
rence  for  any  one  animal  over  another,  except  in  Sh.> 
instance  1  have  given  of  the  antelope  and  iroau. 

6020.  I  am  not  suggesting  that  they  actually  have 
an  inherent  preference,  but  that  the  force  of  habit 
dm-ing  a  certain  time  amounts  to  something,  and  that 
when  the  habit  is  broken  by  the  snapping  of  one  link 
in  the  circle,  the  habit  may  change  and  they  may 
acquire  a  predilection  for  something  else.  You  have 
not  any  observation  to  support  that  ? — I  have  no 
observation  to  support  that. 

6021.  Have  you  ever  known  Glossina  'morsitans  to 
imbibe  vegetaljle  juices  ? — We  have  observed  it  in  the 
laboratory  to  settle  and  thrust  its  proboscis  into  a  I'ipe 
water  meloi!.  l)ut  by  dissecting  the  fly  afterwards,  I 
was  able  to  find  no  trace  of  the  vegetable  organism 
inside. 

6022.  So  that  the  action  of  the  fly  in  that  case  may 
have  been  merely  occasioned  by  cui'iosity  ? — It  may 
have  been  or  it  may  be  that  in  some  Avay  it  can  suck 
off  a  little  moist  air  from  such  a  i^osition.  It  will 
apparently  feed  on  a  piece  of  wet  blotting-paper  in  the 
laboratory,  but  if  the  fluid  is  stained  and  the  fly  is 
afterwards  dissected,  no  trace  of  stain  can  be  found 
inside.  There,  again,  it  looks  as  if  the  fly  were  able  to 
suck  up  the  moisture  in  the  air  rather  than  any  actual 
fluid. 

6023.  You  have  no  evidence  that  the  fly  normally 
feeds  on  anything  liiijt  blood  ?— None. 

6024.  You  say  in  your  summary  that  the  ett'ecr  of 
undigested  avian  blood  on  pregnant  flies  caused  their 
offspring  to  be  smaller  than  usual  ? — Yes. 

6025.  Were  the  larva^  viable  ?  Would  they  produce 
flies  ? — Very  frequently  a  very  small  pupa  and  a 
deformed  adult  is  produced. 

6026.  But  can  you  say  whether  abnormally  small 
larvEe,  due  to  the  mother  having  been  feeding  on  bird 
blood,  would  give  rise  to  a  perfect  fly? — Yes.  There 
are  instances  in  the  box  of  pupse  which  I  pass  rotmd  of 
deformed  and  very  small  pupa3  which  did  produce 
perfect  flies.  The  very  small  ones  would  produce 
perfect  flies,  but  the  deformed  puppe  woiild  produce 
deformed  flies. 

6027.  You  have  got  perfect  pupa',  although  small, 
from  flies  feeding  on  bird  l.)lood  ? — Yes,  as  small  as 
5  millimetres  in  length. 

6028.  Have  you  carried  those  on  to  the  next  genera- 
tion, and  ascertained  whether  or  not  the  resultant  flies 
could  breed  ? — I  have  endeavoured  to  do  so,  but  I  only 
got  one  healthy  larva  in  the  second  generation  with  the 
birds  and  one  aborted  larva.  In  the  corresponding 
series  which  were  fed  on  mammalian  blood,  there  was 
no  breeding  at  all.  Those  fed  on  birds  were  fed  again 
with  bird's  blood  ;  those  fed  on  mammals  were  fed 
again  on  mammalian  blood.  In  the  mammalian  series 
no  breeding  at  all  occurred.  In  the  avian  series,  two 
flies  became  pregnant,  one  produced  a  healthy  pupa 
and  one  produced  an  aborted  larva  which  died.  That 
was  probably  due  to  the  effect  of  the  season.  At  the 
time  the  experiments  were  made  it  was  very  cold 
indeed  in  the  laboratory,  and  breeding  amongst  the 
wild  flies  was  at  a  minimum  also,  so  that  would 
probably  account  foi'  the  mammalian  ones  not 
breeding. 

6029.  Do  I  understand  that  you  carried  the  avian 
fly  to  the  thii-d  generation  ?  The  fly  which  had  fed  on 
bird  blood  produced  a  living  larva  which  in  its  turn 
gave  rise  to  a  fly  ? — Yes. 

•i030.  So  that  so  far  as  youv  experiments  go  (ot 
coiu-se  they  are  not  comi3lete,  and  they  need  to 
be  carried  furthei')  we  have  no  reason  to  suppose 
that  Glossina  morsitans  would  die  out  if  the  whole 
of  the  mammals  in  its  area  were  removed,  and  the 
flies  were  henceforward  restricted  to  a  diet  of  bird 
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blood  ? — That  would  really  depend  upon  their  ability 
to  feed  on  birds,  which  is  a  very  important  factor. 
There  is  no  donbt  that  they  do.  to  some  extent,  feed 
on  birds,  luit  whether  they  could  take  their  entire  diet 
from  birds  or  not  is  a  diiferent  question.  A  bird  is 
able  to  reach  with  its  beak  any  part  of  its  body,  and 
when  alert  would  undoubtedly  pick  off  any  tsetse 
that  commenced  to  bite  it,  whei-eas  the  antelope  is  not 
able  to  knock  the  fly  off  from  any  part  of  its  body. 

6031.  May  not  a  bird  be  bitten  and  fed  iipon  while 
asleep  ? — Certainly.  As  I  said  earlier  in  my  evidence, 
that  probably  occurs  to  some  extent. 

6032.  But  at  any  rate,  so  far  as  your  own 
experiments  and  observations  go,  a  diet  of  avian  blood 
on  the  part  of  Glossina  morsitans  would  not  necessarily 
lead  to.  if  I  might  say  so,  race  suicide  ? — It  would  not, 
so  far  as  my  experience  goes. 

6033.  [Sir  Edmund  Loder.)  All  the  country  you 
were  in,  in  Rhodesia,  had  some  sort  of  game  in  it  I 
suppose  ? — Yes. 

6034.  So  you  are  not  able  to  answer  the  question 
whether  the  fly  can  exist  in  country  where  there  is  no 
game  ?  That  did  not  come  under  your  observation  ? — 
No. 

6035.  It  has  been  suggested  that  clearings  round 
villages  and  roads  would  assist  in  keeping  flies  from  the 
inhabitants.  Is  it  your  opinion  that  it  would  help  ? — I 
think  that  some  exf)eriment  should  be  carried  out  in 
clearing.  One  is  hearing  at  present  a  great  deal  about 
it,  but  there  is  absolutely  no  evidence  available. 

6036.  I  suppose  there  are  some  villages  where,  not 
for  this  purpose,  but  for  other  purposes  trees  have 
been  cut  down  ;  and  is  it  not  known  whether  the  flies 
come  into  those  villages  as  much  as  they  do  when  they 
are  able  to  hide  amidst  trees  ?  Villages  always  are  in 
some  amount  of  clearing  and  trees  hardly  ever  come 
quite  up  to  the  village.  The  fly  rarely  gets  into  the 
villages  at  all  in  any  case.  It  is  possible  that  it  is  the 
smoke  in  the  village  which  keeps  it  out.  There  is 
something  in  the  village  which  makes  it  unattractive  to 
the  flies. 

6037.  You  spoke  just  now  about  a  place  with  a  mile 
of  clearing  where  it  was  apparently  quite  safe  ? — Yes. 

6038.  So  aj)parently  less  than  that  would  be  some- 
thing and  less  than  that  would  do  something  less. 
You  have  no  idea  of  what  number  of  hundred  yards 
would  be  really  of  any  value  ? — No. 

6039.  A  mile  you  think  is  sufiicient  ? —  A  mile 
apparently  is  quite  sufficient. 

6040.  {Professor  Newstead.)  Was  yom-  camp  actually 
in  fly  area  ? — Yes. 

6041.  Did  you  clear  the  bush  or  suiTound  the  camp  ? 
— At  the  Ngoa  Camp  we  had  a  clearing  120  yards 
long  by  70  yards  broad,  and  the  houses  were  in  the 
middle  of  it. 

6042.  Did  the  fly  come  into  that  area  ? — Frequently. 

6043.  Following  yourself  or  your  boys  or  volun- 
tarily crossing  it  ? — Last  year  it  frequently  came 
into  my  house  and  quite  on  its  own  initiative.  I  have 
had  as  many  as  seven  or  eight  in  an  afternoon  come  in 
when  I  have  been  there. 

6044.  Would  such  days  be  Ijright  sunny  days  or 
dull  and  rainy  ? — At  that  time  the  weather  was  bright 
and  sunny.    The  fly  is  not  very  active  in  dull  weather. 

6045.  You  said  that  tsetse-flies  rarely  come  into 
native  villages,  and  you  said  also  that  you  thought  that 
possibly  the  presence  of  smoke  (from  burning  timber 
I  take  it)  might  have  some  detrimental  eifect  on  the 
flies  or  might  act  as  a  deterrent  ? — Yes. 

6046.  Would  you  not  think  it  was  due  to  the 
absence  of  suitable  vegetation  ? — It  is  a  very  difficult 
matter  to  say  exactly  what  it  is  that  keeps  them  away. 

6047.  There  is  a  certain  amount  of  land  imder 
cultivation,  is  there  not,  in  the  immediate  neighbour- 
hood of  the  villages  ? — Yes,  that  is  usual. 

6048.  Aud  the  crops  under  cultivation  afllord  a 
totally  different  shade-giving  vegetation  froni  that 
which  you  would  get  in  a  forest  ? — It  would  certainly 
be  a  different  quality  of  shade. 

6049.  What  is  the  exact  extent  of  area  over  which 
yon  have  continually  conducted  your  investigations 
regarding  the  l^ionomics  of  Glossina  morsitans  'i — At 
Ngoa   the  work  was  confined  to  an  area  of  some 


25  square  miles  aroimd  the  camp — about  five  miles  in 
each  direction. 

6050.  You  personally  conducted  the  major  portion 
of  the  investigations,  I  take  it  ? — Yes. 

6051.  That  is  to  say,  you  did  not  rely  upon  the 
evidence  which  the  boys  brought  into  camp  ? — No  ;  I 
never  do  under  any  circumstances. 

6052.  Have  you  noticed  that  Glossina  morsitans  is 
mai-kedly  gregarious  during  the  dry  season,  and  that 
during  the  rains  it  distributes  itseK  over  a  much  wider 
area  ? — I  have  not  found  it  to  be  so. 

6053.  Not  in  any  portion  of  the  particular  area  in 
which  you  have  conducted  your  investigations — No  ; 
it  has  not  been  my  experience  at  all. 

6054.  What  was  the  relative  number  of  flies  present 
in  any  given  area — I  speak  more  i^articularly  of  those 
areas  in  which  you  found  pupae  ? — In  the  particular 
piece  of  country  in  wliich  I  found  most  of  the  breeding 
ptlaces  the  fly  was  very  dense  indeed — exceptionally  so. 

6055.  Could  you  say  roughly  how  many  tsetse-flies 
were  present  at  a  time  ? — No,  that  would  be  quite 
impossible. 

6056.  Would  yon  say  four  or  five  surrounding  one 
of  your  boys  or  would  you  put  the  number  at  40  or 
50  ? — It  varies  so  from  day  to  day  that  it  would  be 
quite  impossible  to  say.  I  have  not  seen  them  in  that 
area  as  described  in  some  areas  like  a  swarm  of  bees 
for  instance.    We  did  not  get  that  in  the  area. 

6057.  Coidd  you  give  us  some  idea  as  to  the 
largest  nunber  of  flies  that  were  present  in  any  one 
spot Did  you  find  that  they  were  more  attracted  by 
khaki  than  by  any  other  coloured  garment  ? — Yes,  they 
appeared  to  be  so.  They  appear  to  be  more  attracted  to  a 
khaki  jacket  than  to  a  black  one,  and  white  they  seem 
to  dislike. 

6058.  White  acts  more  or  less  as  a  repellent  to 
them  ? — Yes. 

6059.  I  want  to  get  from  you,  if  it  is  possible,  some 
information  regarding  the  relative  abundance  of  the 
flies  in  this  particular  area,  because  as  one  travels 
throiigh  a  fly  area  one  notices  day  by  day  that  there 
are  a  certain  number  of  flies  present  on  your  porters 
or  on  your  men  or  on  your  companions.  Is  it  not 
possible  to  say  whether  there  were  4  or  5  or  20  or  30 
or  40  ? — I  have  made  no  notes  on  the  matter  and 
therefore  I  cannot  make  any  statement,  because  my 
recollections  of  different  days  confuse  themselves  in 
my  mind.  I  remember  days  when  they  were  extremely 
numerous,  and  other  days  when  very  few  were  seen. 
It  depended  upon  the  weather  conditions. 

6060.  I  am  very  anxious  to  get  some  information 
on  that  point,  because  when  I  traversed  a  portion  of 
Nyasaland  myself  I  found  there  that  the  maximum 
number  of  flies  present  on  one  person  at  different  times 
was  about  eight  or  nine,  but  rarely  more  than  twelve. 
Would  you  consider  that  a  fair  average  number  of 
flies  ? — That  would  be  about  an  average. 

6061.  Did  you  find  pupae  in  districts  where  you  got 
such  a  high  average  more  almndant  than  in  districts 
where  the  average  was  lower  ? — My  continuous  work 
in  searching  for  pupae  has  been  confined  almost  entirely 
to  this  one  small  area  of  two  square  miles  about  which 
I  have  spoken.  I  have  found  them  also  on  the  Kafue 
River,  where  the  fly  is  much  scantier.  I  was  accom- 
panying Mr.  Eminson. 

6062.  There  were  two  or  three  flies  present  at  a 
time  ? — Yes,  it  was  a  veiy  common  experience  on 
a  suitable  day  to  see  no  fly  at  all. 

6063.  You  have  found  pupiae  of  Glossina  morsitans 
in  a  large  number  of  different  places.  They  occuiTed 
in  varying  numbers,  I  think  you  said,  and  you  found 
an  a-i'erage  number  of  3-25  j^resent  on  each  of  these 
various  sites  ? — Yes.  But  that  number  referred  to 
123  positions  generally  scattered.  If  those  near  the 
paths.  &c.  are  included,  the  average  of  the  whole  is 
about  12. 

6064.  I  think  in  your  earlier  experience  yow  also 
found  a  number  of  pupaj  of  this  particular  species  of 
tsetse-fly  in  a  rot  hole  which  was  of  a  rather  peculiar 
form.  Unfortunately  I  have  not  with  me  the  pictin'e, 
but  you  will  probably  recollect  it,  It  is  a  cup-shaped 
cavity  fully  exposed  to  the  light,  so  far  as  one  can 
judge  from  the  lAotograph,  and  dui-ing  rains  it  would 
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form  a  nataral  sort  of  rain  gauge,  and  wonld  hold  up 
the  water,  I  take  it,  would  it  not  P — Yes. 

6065.  Did  you  find  pupaj  iu  that  ijarticular  rot  hole 
during  the  rainy  season  — No.  I  searched  that  par- 
ticular cup  several  times  last  year  and  found  no  mure 
pupa3  in  it  but  a  number  of  empty  cases. 

6066.  You  would  infer  from  that,  then,  that  the 
larviie  were  dropped  in  that  particular  recess  during 
the  dry  season  ? — I  shoidd  imagine  so,  because  in  the 
wet  season  quite  a  pool  of  water  was  formed  inside  it. 

6067.  And  naturally,  of  course,  the  pupse  would 
die  if  they  were  placed  there  ? — Yes,  they  would. 

6068.  Did  you  find  any  pupae  at  all  in  jilaces  which 
would  be  accessible  to  gallinaceous  birds  ? — Yes.  In 
some  cases  the  larva;  are  dropjjed  on  to  ground  which 
is  extremely  hard  and  the  larva  in  its  efforts  to  find 
somewhere  to  hide  has  been  known  to  creep  a  distance 
of  18  inches  away  from  the  shelter  of  the  tree.  Then 
again  some  of  the  trees  are  raised  as  much  as  two  or 
more  feet  above  the  surface  of  the  ground,  and  any 
bird  would  l;e  able  to  scratch  below  them. 

6069.  From  your  experience,  you.  I  take  it,  assume 
that  a  number  of  individual  flies  would  deposit  their 
larvaj  in  one  spot  ? — Yes. 

6070.  The  pupje  yon  find  in  such  places  are  not  the 
progeny  of  one  particiilar  individual? — No. 

6071.  Did  you  collect  those  pupa?  ? — Yes. 

6072.  Did  you  breed  out  the  flies? — I  la-ed  out 
some  of  them,  not  all.  l)ecause  I  had  to  leave  the  place 
in  which  I  was  working  and  go  to  another  part  of  the 
country,  so  tliat  I  could  not  follow  the  work  up 
entirely. 

607o.  Did  they  hatch  out  more  or  less  simul- 
tiuieously  or  did  they  continue  to  hatcli  out  over  a 
relatively  long  period? — It  wonld  have  been  over  a 
long  period.  I  had  many  of  them  under  ol:)servation 
for  one  month  and  they  had  not  hatched  out. 

6074.  Some  had  not  hatched  out  then  ? — No. 

6075.  What  is  about  the  average  period  ? — I  did 
not  follow  that  work  out  with  these  particular 
pupa^  collected  in  nature  long  enough  to  make  an 
estimate. 

6t)76.  You  made  some  reference  to  parasites. 
When  3'ou  had  those  naturally  found  pupa"  in  the 
laboratory,  did  you  find  any  parasite  hatch  out  from 
them  ? — Yes  ;  one  Bomliyliid  fly  emerged. 

6077.  But  no  Chah'idid  parasite? — No. 

6078.  Do  you  think  that  shade  is  necessary  for  the 
pupiE  ? — I  think  not  for  the  pupa\  but  the  fly  only 
rests  in  shady  positions.  They  are  frequently  in  such 
places  that  for.  some  hours  of  the  day  they  get  the 
direct  suu.  The  general  forest  is  of  a  shady  nature, 
l>ut  the  individual  pupa'  may  l)e  in  what  •  one  may 
describe  as  sunny  jjositions. 

6079.  (3Ir.  Buxton.)  I  would  like  to  have  your 
idea  a  little  more  about  the  practicability,  from  your 
investigations,  of  exterminating  the  insects  over  a 
certain  area.  What  is  the  area  shown  by  this  plan  of 
your"s  ? — That  is  about  two  square  miles  in  area. 

6080.  From  your  experience,  if  you  were  set  to  do 
it,  do  you  think  you  could  exterminate  the  pupa;  Liid 
there  at  any  given  period  ? — It  would  )je  possil)le.  I 


think,  to  destroy  all  the  breeding  places  in  thai  area 
ljut  it  would  mean  an  immense  amount  of  labour". 

6081.  Do  j'ou  think  that  carefully  as  this  plan  is 
prepared  by  you.  yovi  may  have  missed  some  breeding 
places  ? — I  think  it  probable  that  I  have  only  found  a 
small  propoi-tion  of  those  that  actually  exist,  because 
a  tiny  little  branch  may  shelter  a  number  of  pupa\ 

6082.  Having  carefully  marked  the  spots  you  could 
exterminate,  I  suppose,  the  pupa;  found  there? — They 
could,  of  coiu-se,  be  collected  by  hand,  but  the  mimber 
which  I  found  in  July  and  August,  which  was  about 
7()0,  must  have  Ijeen  very  small  compared  with  the 
number  which  were  actually  in  the  area  at  the  time. 

6083.  If  it  would  be  so  difficult  in  a  small  area  such 
as  that,  it  points  to  the  extreme  difficidty  of  general 
extermination,  dees  it  not  ? — It  would  be  extremely 
difficult. 

6084.  (Chairman.)  You  say,  if  you  remenrber.  in 
your  memorandum  rather  p(.)sitiveiy,  "  Flies  are  unable 
to  breed  on  a  diet  of  reptilian  blood.""  Is  it  not  a 
matter  of  experience  that  any  experiments  with  captive 
flies  as  to  breeding  must  be  highly  fallacious  ? — I  think 
it  may  be  so.  but  reptilian  Ijlood  seems  to  he  entirely 
unsuited  to  the  fly  compared  with  other  bloods. 

6085.  Why  ?— -Because  of  the  rapidity  at  which 
they  die  off  if  ever  fed  on  reptilian  blood. 

6086.  I  follow  that,  hut  do  you  feel  quite  as  sure 
as  you  suggest  here  that  that  would  happen  in  nature, 
and  that  they  would  die  as  speedily  on  reptilian  blood  ? 
— Apparently  they  woidd,  if  confined  to  that  diet. 

6087.  I  do  not  say  they  may  not,  Init  do  you  really 
feel  confident  that  that  which  you  found  happened  in 
the  laboratory  could  at  all  assuredly  be  said  to  be 
likely  to  happen  in  natm-e  ?  Can  anything  of  that  sort 
which  happens  in  captivity  be  taken  as  a  guide  ? — Not 
with  al^solnte  cei-tainty.  The  conditions  of  nature,  of 
course,  are  different  from  those  in  the  laljoratory. 

6088.  Rather  on  the  same  ground,  I  would  like  to 
ask  you  a  question  about  your  alternative  expei-iment 
of  a  fly-pi'oof  cage — could  you  really  di'aw  inferences 
with  any  safety  from  -what  happened  to  a  fly  living 
under  such  very  artificial  conditions  ? — The  cage  would, 
of  course,  be  very  large. 

6089.  That  does  not  quite  meet  my  point.  There 
are  many  things  iu  the  natural  life  of  a  fly  (we  may 
know  them  or  may  not  know  them)  which  one  would 
expect  to  be  very  different  irom  life  in  a  fly-piroof  cage, 
I  only  want  to  know  wiiether  you  really  think, 
assuming  certain  things  to  happen,  when  an  exj^erimeut 
is  tried,  you  can  rely  on  the  results.  I  want  your 
opinion  about  it,  that  is  all. — Perhaps  if  the  details  of 
the  experiment  were  more  fully  known  it  would  answei- 
the  question.  The  experiment  consists  of  two  parts. 
In  the  first  part  the  flies  are  enclosed  in  the  cage  with 
a  fauna  of  small  animals  and  birds.  In  the  event  of 
their  disappearing  the  experiment  would  be  repeated 
with  the  introduction  of  larger  animals. 

6090.  I  follow  that,  but  could  you  with  artificial 
conditions  like  that  rely  upon  what  hapj^ericd  as 
indicating  what  would  ha.ppen  in  nature  ? — I  think  so, 
if  the  fly  disajipeared  at  first  and  with  the  introduction 
(.>f  the  larger  animals  was  able  to  breed. 


The  witness  withdrew. 


Mr.  Aylmer  Mat,  M.D.,  called  in  and  examined. 


6091.  (Chairman.)  You  have  been  good  enough  to 
send  us  from  time  to  time  reports,  and  we  have  read  them 
with  great  interest.  They  are  of  great  importance  on 
the  question  we  have  to  consider.  I  propi^se  to  put  a 
few  general  questions  to  you.  and  any  other  questions 
will  be  asked  by  other  membei's  of  the  Committee. 
You  have  now  had  a  very  large  general  experience  of 
the  incidence — I  will  not  say  the  spread — of  sleeping- 
sickness  ? — -Yes,  since  1909. 

(i092.  Am  I  right  in  supposing  that  in  the  district 
in  which  you  are  the  fly  you  liave  to  deal  with  is 
niors/f.ans  and  the  trypanosome  rhodesiense  ? — We  have 
had  both  varieties  of  sleeping  siclaress  to  deal  with. 
The  gamhiense  is  finished  ;  the  measures  taken  have 
proved  successfid  and  there  is  no  more  of  that  disease. 


The  only  active  disease  at  present  is  the  morst fans- 
transmitted  disease. 

6093.  Am  I  right  in  sa3nng  that  the  recent  re[)0rt3 
that  you  have  been  good  enough  to  furnish  relate  to 
morsita and  rhodesiense'^ — Principally. 

6094.  You  have  watched  it  very  closely  for  a  long 
period.  Do  you  think  it — the  disease  itself  in  man — ■ 
is  increasing,  stationary,  or  decreasing  ? — It  is  slightly 
inclined  to  decrease.  The  number  of  cases  found  this 
year  have  been  less  than  the  number  foimd  last  year. 

6095.  There  is  no  very  substantial  change,  as 
I  miderstand  ? — No.  The  proportion  to  population 
this  year  is  less  than  1  per  1.000.  It  was  slightly  over 
1  per  1,000  last  year. 
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6096.  What  is  the  population  on  which  you  are 
basing  your  calculation  ?  I  would  like  to  get  it  on  the 
notes. — Approximately  100.000  people.  The  popula- 
tion actually  individually  examined  amounts  to  about 
40,000  people. 

6097.  The  population  in  the  country  in  which  you 
have  searched  for  sleeping  sickness  is  about  100,000  ? 
—Yes. 

6098.  Do  you  think  from  the  habits  of  the  natives 
that  many  cases  are  concealed  from  you  ? — No,  I  do 
not  think  that  any  cases  are  now. 

6099.  If  we  are  rightly  informed,  the  disease  that 
arises  from  morsitans  and  rhodesiense  is  a  very  virulent 
disease,  in  which  symptoms  of  great  violence  appear  in 
a  short  time  ? — Yes.  Medical  examination  is  only 
practicable  once  a  year  in  the  dry  season,  but  the 
census  returns  which  are  made  eveiy  month  by  the 
different  district  officials  account  for  all  deaths  which 
take  place,  and  it  is  possible  to  judge  roughly  how 
many  have  happened  as  the  result  of  sleeping 
sickness. 

6100.  Although  you  have  only  examined  40,000 
people  my  point  is,  that  if  there  had  been  60,000  or 
80,000  cases  would  you  have  heard  of  many  or  all  ? — 
Every  one  of  them. 

6101.  Therefore,  the  whole  population  does  form  a 
guide  ? — Yes. 

6102.  What  is  the  whole  population  of  Rhodesia  ? 
— Northern  Rhodesia  ? 

6103.  Yes. — I  think  it  is  something  under  a 
million  natives. 

6104.  Do  you  have  reports  from  there  as  to  the 
spread  of  sleeping  sickness  ? — Yes,  from  every  district. 

6105.  Do  they  confirm  the  view  that  you  have 
expressed  ? — Yes.  I  do  not  know  if  it  is  understood 
that  morsitans  areas  do  not  cover  the  whole  of  Northern 
Rhodesia. 

6106.  No ;  I  quite  follow  that.  Taking  that  popu- 
lation, can  yon  give  me  at  all  in  roimd  numbers  the 
number  of  cases  tha.t  jow  have  detected  of  sleeping 
sickness  ? — Morsitans  ? 

6107.  Yes.— About  120  since  the  start  of  the 
<]isease. 

6108.  Since  when  ? — Since  the  disease  was  first 
discovered. 

6109.  What  was  that  date  1909. 

GllO.  That  is  4i  years.  Then  by  what  figm-e  should 
you  multiply  that  number  to  give  us  an  estimate  of  the 
amount  of  disease,  including  cases  of  which  you  do 
not  hear  ? — I  think  jou  would  be  within  the  mark  if 
you  multiplied  it  by  three,  perhaps. 

6111.  How  does  that  mortality  compare  with  that 
from  other  local  diseases  ? — It  has  been  very  mvich  less 
than  the  mortality  from  smallpox  for  the  last  two 
years. 

6112.  Is  it  a  country  where  there  is  much  malaria  ? — 
Yes.  Every  native  is  infected,  but  it  is  very  difficult 
to  give  any  estimate  of  what  mortality  occurs  as  the 
result. 

6113.  Is  there  much  syphilis  ? — Yes,  in  plp.ces. 

6114.  From  what  you  have  learnt  and  from  what 
you  have  seen,  do  yoii  think  the  disease  is  a  new  disease, 
or  has  it  been  endemic  there  for  years  ? — I  think  it  has 
been  endemic  for  years. 

6115.  Under  what  conditions,  if  any  (of  course 
you  cannot  p)rophesy)  do  you  see  any  probability  of 
epidemic  conditions  arising  ? — -I  can  see  none. 

6116.  You  cannot  suggest  any  particular  circum- 
stances that  would  be  likely  to  lead  to  an  epidemic 
iorm  ? — I  fancy  that  the  present  state  of  the  disease  is 
due  to  the  relative  immunity  of  the  population.  If 
that  should  break  down  no  doubt  there  v,'ould  be  an 
epidemic.    I  do  not  know  what  would  break  it  down. 

6117.  Do  I  understand  your  answer  to  me  that  you 
are  of  opinion  that  a  large  number  of  men  are  in  fact 
infected,  but  no  evil  results  follow  ? — I  do  not  know; 
I  am  not  able  to  say. 

6118.  So  far  as  jonr  experience  goes,  have  you 
found  cases  where  there  was  no  disease,  but  there  have 
been  trypanosomes  in  the  blood  ? — No,  never. 

6119.  That  is  probably  because  you  have  not  looked 
for  it.  You  would  not  look  for  that,  woiild  you  ? — 
1  do  not  quite  follow  the  question.    Do  you  mean  that 


the  human  being  can  carry  the  trypanosome  without 
showing  signs  ? 

6120.  Or  without  acquiring  the  disease  ? — I  know 
of  no  such  case ;  I  do  not  think  that  is  possible. 

6121.  I  am  really  following  up  your  ovra  answer. 
You  said  you  thought  that  there  was  comparative 
immunity,  and  if  you  acquired  immunity  you  resist 
that  which  would  cause  the  disease.  Do  you  mean 
that  men  are  largely  infected,  and  that  no  conse- 
quences happen  ?  It  might  be  that  or  it  might  be  that 
men  were  not  infected  at  all  ? — I  think  it  is  possible 
that  they  may  be  infected,  but  not  to  an  extent  which 
is  demonstrable.  An  infected  fly  may  possibly  bite  an 
individual  and  the  immunity  acts  almost  instanta- 
neously and  prevents  the  contraction  of  the  disease. 
I  do  not  think  there  would  ever  be  a  stage  when  the 
trypanosome  would  be  in  the  circulation  with  no  disease 
resulting. 

6122.  Generally  on  that  bead,  I  take  your  view  to 
be  that  the  disease  does  not  loom  very  large  at  present 
in  the  bill  of  mortality  ? — No — veiy  vei-y  small. 

6123.  To  the  best  of  your  judgment  it  is  an  old 
disease  and  is  endemic  ? — Yes. 

6124.  With  regard  to  the  cause  of  the  disease  when 
it  arises,  that  is  the  conveyance  of  the  trypanosome  to 
man,  you  have  yourself  worked  with  trypanosomes,  have 
you  not  ? — Yes. 

6125.  And  no  doubt  you  have  worked  with  the 
tiypanosome  which  I  will  call  for  the  moment  brucei? 
— Yes,  but  not  to  any  very  great  exteet. 

6126.  You  have  worked  with  the  try3)anosome  that 
we  call  rhodesiense  ? — Yes. 

6127.  Can  you  distinguish  between  the  two  in  any 
way  ? — No. 

6128.  Either  morphologically  or  experimentally  ? — 

No. 

6129.  Have  you  experimented  with  both  ? — I  cannot 
say  that  I  have  personally,  but  I  have  seen  experiments 
carried  out  by  Dr.  Kingliorn. 

6130.  Speaking  quite  broadly  from  what  you  have 
done  yourself  and  from  what  you  have  learnt,  do  you 
consider  that  the  two  trypanosomes  are  identical  ? — 
Rhodesiense  and  brucei  V 

6131.  Yes.  Are  they  the  same  in  your  opinion  ? — • 
Yes,  I  think  so. 

6132.  You  think  they  are  the  same.  I  put  it  to 
you  as  it  is  a  qviestion  which  has  been  very  much 
discussed  ;  they  being  the  same,  would  your  theory  of 
immunity  alone  be  sufficient  to  acctount  for  the  fact 
that  where  wild  game  are  found  tolerant  of  this  try- 
panosome (speaking  broadly  for  the  moment),  practically 
domestic  stock  are  always  destroyed  and  man  suffers 
hardly  at  all  ? — I  do  not  quite  follow  you. 

6133.  Thei-e  is  a  tryjjanosome  which,  if  it  be 
brucei  vel  rhodesiense,  would  produce  nagana  in  animals 
and  sleeping  sickness  in  man.  Where  you  find  that 
trypanosome  in  large  quantities  in  the  blood  of  wild 
mammals  and  you  find  that  cattle  and  domestic  stock 
always  died  and  that  man  hardly  suffers  at  all,  is  the 
doctrine  of  the  comparative  immunity  of  man  sufficient 
to  account  for  that  great  difference  ? — I  think  so. 

6134.  You  think  it  is  sufficient  ? — I  think  so. 

6135.  You  are,  no  doubt,  aware  of  Dr.  Taute's 
experiment  ? — Yes. 

6136.  I  suppose  you  say  than  an  experiment  on 
one  man  cannot  be  conclusive  ? — It  cannot. 

6137.  In  a  sense,  is  not  that  experiment  in  the 
manner  I  have  indicated  being  constantly  repeated,  as 
men  are  constantly  being  bitten  by  flies  with  regard 
to  which  there  is  the  same  likelihood  of  infectivity  as 
with  regard  to  flies  that  bite  domestic  stock,  while 
domestic  stock  die  and  man  suffers  not  at  all  ?  Would 
not  that  primarily  (there  may  be  other  explanations) 
point  to  the  trypanosome  of  wild  game  being  a 
trypanosome  pathogenic  to  cattle  but  not  pathogenic  to 
man  ? — Yes,  I  think  so.  The  proportion  of  flies  infected 
has  been  demonstrated  roughly  to  be  1  in  500.  One 
does  not  know  how  often  a  man  is  bitten,  but  nothing 
like  as  often  as  the  ordinary  domestic  animal. 

6138.  Is  that  so? — I  do  not  think  that  any  in- 
dividual who  can  protect  himself  is  bitten  to  the 
extent  that  the  domestic  animal  is. 
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6139.  Am  I  right  in  supposing  that  the  domestic 
animal,  except  when  travelling,  is  generally  kept  in  a 
eomjjaratively  cleared  area  ? — -Yes. 

(il40.  And  is  it  also  the  case  that  men  have  con- 
stantly to  leave  the  cleared  area  and  work  in  the  bush 
on  their  business  and  are  more  exposed  ? — But  they 
adopt  to  some  extent  preventive  measures  against  the 
bites. 

6141.  Do  the  natives  ? — Tes,  they  all  swish  the 
flies  away,  which  is  the  only  preventive  measure  to 
adopt. 

6142.  How  far  does  that  take  us  Is  the  native 
very  seldom  bitten  .f* — I  did  not  say  he  is  very  seldom 
bitten,  but  he  is  not  on  a  parallel  with  the  domestic 
animal,  which  may  be  bitten  a  hundred  times  in  an 
hour,  whereas  if  a  native  was  bitten  10  or  12  times  a 
day  that  is  about  as  much  as  he  would  be. 

6143.  Does  that  apply  to  domestic  stock  tethered 
— No,  it  would  not. 

6144.  You  are  awai-e  that  an  experiment  has  l;)een 
suggested  to  test  mainly  the  relations  of  wild  mammals 
and  fly — putting  it  (piite  shortly.  I  will  give  you  the 
details  of  the  experiment  in  a  imminent.  The  main 
object  that  everybody  must  liave  in  view  would  l)e  the 
elimination  of  the  fly  ? — Yes. 

6145.  That  is  the  carrier  without  wliich  the  disease 
could  not  be  conveyed  ? — Yes. 

6146.  Are  you  of  opinion  that  such  an  experiment 
as  is  suggested,  if  a  suital:)le  place  could  be  found, 
should  proceed  or  that  we  should  first  follow  further 
entomological  research  as  to  the  bionomics  of  the  fly? 
— I  am  of  opinion  that  further  work  should  be  done 
on  the  life  history  of  the  fly  before  the  experiment  be 
attempted. 

6147.  On  tiie  other  hand,  to  put  it  in  another  way 
for  the  moment,  might  not  the  results  of  the  experi- 
ment (I  do  not  say  they  would)  be  such  as  to  be  of 
assistance  to  entomologists  embarking  on  further 
inquiry  ? — Yes. 

6148.  There  are  arguments  both  ways,  I  suppose  ? 
— It  wovdd  be  the  more  expensive  way  of  going  about 
the  necessai'y  work  in  connection  with  the  Ijionomics  of 
the  fly. 

6149.  From  what  you  have  learnt  so  far  of  the 
results  of  entomological  research,  are  you  yourself 
hopeful  of  facts  Ijeing  ascertained  that  might  lead 
to  the  possibility  of  the  destruction  of  the  fl.y  ? — 
Moderately  hopeful. 

6150.  Has  that  side  of  the  work,  in  youi-  opinion, 
been  sufiiciently  developed  so  far  ? — I  do  not  think  it 
has.  1  do  not  think  anything  has  been  done  really 
except  on  a  very  small  scale  in  Northern  Rhodesia  as 
regards  inorsitans. 

6151.  Should  you  be  hopeful  of  really  valuable 
residts  if  considerable  attention  were  systematically 
devoted  to  that  side,  and  the  representatives  of  foreign 
governments  in  East  Africa  consented  to  \vork  on 
similar  lines  ? — 1  should. 

615'2.  It  would  be  desirable,  would  it  not,  that 
any  entomological  research  should  lie  over  as  extended 
an  area  as  possible,  and  naturally  tliat  as  many  people 
as  possible  should  be  employed  on  the  work  ? — Yes. 

6153.  Next  to  the  elimination  of  the  fly,  its  banisR- 
ment  from  inhabited  villages,  roads,  passes,  and  fords 
is  the  best  thing,  with  present  knowledge,  is  it  not  P 
—Yes. 

6154.  As  to  clearing  (1  will  limit  myself  to  mors/- 
taiis)  having  regard  to  the  habits  of  the  fly  in  the  bush, 
do  you  think  that  it  could  be  eiiectively  done  firstly, 
over  a  considerable  area  round  villages  ;  secondly,  by 
roads,  passes,  and  foixls  and  places  frequented  hj  people 
or  cattle  ?  I  am  not  asking  for  the  moment  about  the 
flight  of  the  fly  but  as  to  the  actual  labour,  and  the 
possibility  of  clearing  to  any  large  extent.  Would  it 
be  beyond  possibility  P — I  think  that  clearing,  if  every- 
thing is  favourable,  if  expense  is  not  a  consideration 
and  labour  is  plentiful,  is  an  effective  measure,  but  it  is 
a  measm'e  which  can  only  be  taken  over  the  enormous 
areas  with  which  we  have  to  deal  at  enormous  expense 
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with  a  very  great  amount  of  labour,  and  it  has  to  be 
done  at  least  two  or  three  times  a  year  to  be  effective. 

6155.  As  often  as  that  ? — Certainly  twice  a  year. 

6156.  Would  that  be  the  case  if,  after  clearing, 
there  was  burning  ? — Possil^ly  after  a  thorough  clear- 
ing by  stumping  and  bm-niug  it  would  not  require 
further  attention  for  a  year,  but  after  that  1  think  you 
would  have  the  same  trouble  and  you  would  have  to  go 
thi'ough  the  same  pi-ocess  twice  every  year. 

6157.  You  would  not  like  to  commit  yom-self  to  a 
cost  per  acre,  I  suppose  ?— No,  I  should  not ;  it  va.ries 
so  much  with  the  price  of  labour. 

6158.  Then  as  to  clearing  by-roads,  because  that  is 
a  matter  of  great  impoitance,  do  you  think  it  would  l)e 
possible,  so  to  speak,  to  schedule  main  roads  and  make 
all  stock  travel  by  those  roads,  when  cleared,  as  a, 
matter  of  administration  ? — I  think  matters  could  be 
improved  by  doing  it,  but  1  do  not  think  it  can  be 
guaranteed  that  there  would  be  no  fly  and  no  infection 
The  fly  would  be  very  much  reduced. 

6159.  So  far  as  funds  were  availal)le.  am  I  right  in 
saying  that,  on  present  Imowledge.  firstly  the  destruction 
of  the  fly,  secondly,  clearing,  would  be  the  best  course 
to  pursue,  and  so  far  as  the  experiment  might  assist 
towards  further  knowledge  the  experiment  would  be  of 
great  value  ?  Is  that  fairly  correct  ? — I  do  not  quite 
follow  the  question. 

6160.  I  mean  an  experiment  to  test  the  connection 
of  fly  and  game  in  a  selected  a,rea  l;)y  exterminating  or 
expelling  game  ? — And  clearing  at  the  sa.me  time  ? 

6161.  I  am  taking  the  three.  The  fir.st  object  is 
to  get  rid  of  the  fly  ? — Yes,  that  is  the  first  object. 

6162.  Pending  that,  clearing  would  be  of  the 
greatest  value,  with  our  present  knowledge,  would  it 
not  ? — Yes. 

6163.  Then  as  regards  the  experiment,  if  it  con- 
tributed to  that  knowledge  should  it  not  be  undertaken 
as  soon  as  may  be  ? — Yes,  certainly. 

6164.  At  the  same  time? — Yes. 

6165.  {Mr.  Buxton.)  I  would  like  to  ask  you  a 
question  about  the  immunity  or  partial  immunity 
Would  that  be  the  same  sort  of  immunity  as  liuman 
beings    who  have  been  inoculated  against  smallpox 

have  ?    Is  it  in  that  sense  that  you  use  the  word  ?  I 

use  the  word  as  a  conjecture  altogether.  The  exact 
nature  of  immunity  against  trypanosomiasis  is  not 
known,  I  think. 

6166.  Exactly  ;  but  do  you  look  upon  it  as 
analogous  to  the  immunity  which,  apparently,  the 
game  animals  enjoy  ? — Yes. 

6167.  In  their  case  it  is  proved  that  tliey  carry 
hrucei  in  their  blood? — Yes,  quite  so. 

6168.  That  the  trypanosoraes  apparently  thrive? 
— Yes. 

6169.  Then  in  your  opinion  there  must  be  some 
difference  between  the  action  of  the  lilood  upon  the 
trypanosome  in  the  case  of  man  and  in  the  case  of 
animals,  because  I  think  you  said  that  you  did  not 
believe  that  the  trypanosome  could  exist  after  a  human 
being  had  been  bitten  by  an  infected  fly  ? — V/ithout 
his  showing  the  disease  ? 

6170.  Yes.  without  his  showing  tlie  disease. — I  do 
not  think  so. 

6171.  Do  you  draw  a  distinction  lietween  tlie  effect 
on  an  immune,  ov  partially  immune.  ma7i  and  a  game 
animal  also  immune  ? — Yes.  There  must  be  that 
distinction.  1  do  not  know  what  the  nature  of  tlie 
immunity  iu  either  case  is. 

6172.  Is  it  possible  that  the  human  beings  who  are 
bitten  are  exactly  in  the  same  way  imnume  ?  What  are 
the  facts  upon  which  you  fomid  the  distinction  that 
you  draw  ?  Have  you  examined  the  blood  of  healthy 
natives  to  such  an  extent  that  you  can  confidently  say 
that  tliere  are  no  trypanosomes  in  them,  and  that  they 
only  exist  in  diseased  cases  ? — I  can  confidently  say 
that  in  no  case  in  which  1  have  foiind  try];)auosomes 
is  the  disease  absent,  and  I  have  examined  thousands 
of  natives'  blood. 
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6173.  I  think  you  said  that  40,000  in  the  area  you 
are  dealing  with  have  actually  been  examined  ? — Yes, 
this  year. 

6174.  What  is  the  nature  of  that  examination!' — 
Palpation  principally  (gland  palpation)  and  all  doubtful 
cases  have  their  blood  examined. 

6175.  {Professor  Newstead.)  Have  you  had  any 
personal  experience  at  all  with  regard  to  clearing  ? — 
Tes,  with  regai-d  to  clearing  for  Glossina  palpalis. 

6176.  Have  you  had  any  experience  at  all  with 
regard  to  clearing  for  Glossina  morsitans? — Very  small 
expei'ience  of  artificial  clearing,  and  a  large  experience 
of  natui-al  clearing  with  regard  to  morsitans. 

6177.  By  natural  clearing  what  do  you  mean  ?  I 
do  not  quite  understand. — Take  a  country  in  which 
bush  is  present.  For  instance,  you  may  have  two  or 
three  square  miles  of  open  coimtry  absolutely  free  from 
morsitews,  and  absolutely  surrounded  by  bush  and  thick 
morsitans. 

6178.  Morsitans  is  absent  in  the  open  area? — 
Morsitans  is  absent  in  the  open  area. 

6179.  Tou  have  done  some  clearing  in  the  morsi- 
tans area  ? — Tes,  in  the  immediate  vicinity  of  European 
settlements  and  native  villages. 

6180.  Did  you  find  it  necessary  to  clear  a  piece 
twice  a  year  ? — Quite  necessary. 

6181.  What  was  the  nature  of  the  vegetation  of 
that  particular  area  ? — The  ordinary  bush  that  occurs 
all  over  Northern  Rhodesia. 

6182.  What  are  the  kind  of  trees,  for  instance,  that 
preponderate  in  a  typical  lly  country  ? — They  are  very 
varied,  I  am  afraid.  I  do  not  know  their  botanical 
names. 

6183.  Or  their  native  names  ? — No. 

6184.  Tou  have  cut  down  different  kinds  of  trees  ? 
—Tes. 

6185.  And  the  result  has  been  that  the  second 
growth  which  has  arisen  from  the  stumps  has  afforded 
sufficient  shade  for  tsetse-flies  ? — Tes. 

6186.  And  you  have  found  it  necessary  to  repeat 
the  cleariag  ? — Tes. 

6187.  That  is  iia  typical  forest  country  ? — Tes. 

6188.  The  type  of  vegetation  is  markedly  different 
from  that  which  you  get  in  a  Glossina  palpalis  area  ? 
—Tes. 

6189.  Tou  probably  know  that  the  vegetation 
grows  much  more  rapidly  along  the  river  courses  in 
palpalis  areas  after  it  has  been  cut  down,  than  is  the 
case  in  'Morsitans  areas  ? — I  do  not  know  that  it  is  so. 
At  the  begiiming  of  the  rains,  vegetation  starts.  I 
think  it  grows  as  quickly  on  the  river  bank  as  else- 
where or  vice  versa. 

6190.  {Sir  Edmund  Loder.)  Tou  have  been  treating 
the  natives,  I  suppose,  who  have  been  ill  from  sleeping 
sickness  ? — Tes. 

6191.  Have  you  had  any  success  or  any  cm-es  ? — 
Not  with  moz-sztows-transmitted  disease,  we  have  never 
had  a  recovery  from  this  type  of  trypanosomes. 

6192.  We  have  been  hearing  about  some  newer 
treatment  up  the  Nile  and  in  the  Lado  district.  Have 
you  tried  any  of  those? — We  have  tried  atoxyl  and 
salvarsan  (606). 

6193.  I3ut  you  have  foimd  nothing  of  any  use  ? -  - 
We  have  had  encouraging  results  to  some  extent  but 
no  recoveries. 

6194.  With  regard  to  palpalis  have  you  got  on 
better  ?  —  Tes ;  that  yields  very  readily  to  atoxyl 
treatment. 

6195.  Tou  make  great  distinction  between  the  two  ? 
— There  is  a  very  great  distinction. 

6196.  {Mr.  Austen.)  Referring  to  your  examination 
of  the  40,000  natives,  I  gather  that  in  the  cases  wliere 
you  found  gland  enlargement  you  invariably  fomid 
trypanosomes  of  some  kindi' — No.  Gland  enlarge- 
ment is  simply  looked  upon  as  an  indication  for 
further  examination;  the  great  majority  of  gland 
enlargement  is  due  to  other  causes. 

6197.  Tou  told  us  that  you  never  found  trypano- 
somes without  finding  the  disease  ? — No. 

6198.  In  how  many  cases  did  you  examine  the 
blood  of  natives  ? — I  per.sonally  did  not  examine  the 


40.000  natives  this  year.  That  is  the  result  of  the 
work  which  has  been  done  in  the  area  this  year. 

6199.  By  yoin-  medical  officers  ? — Tes,  by  various 
medical  officers. 

6200.  In  how  many  cases  out  of  the  40,000,  has  the 
blood  actually  been  examined  ?  Can  you  give  the 
Committee  any  idea  ? — Roughly  in  about  20  per  cent. 
I  gave  a  report  just  now  to  the  Seci'etary  which  shows. 

6201.  That  leaves  80  per  cent,  in  which  no  blood 
examination  has  been  made  ? — Tes. 

6202.  I  gather  that  you  consider  that  the  bulk  of 
the  population  is  probably  immune.  That  being  the 
case  why  should  not  the  immunity  (the  Chairman  put 
something  of  this  kind  to  you)  be  of  such  a  nature  that 
humau  beings  are  actually  tolerant  to  the  trypanosome 
and  maintain  the  trypanosome  in  their  blood  without 
contracting  the  disease,  just  as  wild  animals  can  have 
trypanosomes  in  their  blood  without  contracting 
disease  ? — In  the  woi"k  which  has  been  done  in  the 
last  seven  or  eight  years  I  think  that  we  should 
certainly  have  found  a  good  many  cases  of  trypano- 
somiasis in  healthy  natives,  if  they  were  carryiug 
trypanosomes  and  not  showing  signs  of  disease. 

6203.  There  has  been  a  sufficient  amount  of  blood 
examinn  tion  to  lead  to  that  conclusion  ? — Tes,  blood 
examination  is  constantly  going  on. 

6204.  Dr.  Torke,  I  think,  found  a  native  in  whom 
trypanosomes  were  present  in  the  blood,  but  who  did 
not  develop  the  disease.  He  was  perfectly  well,  was 
he  not,  a  year  later  ?  Dr.  Torke  mentions  that  in  his 
final  report  published  in  the  "  Annals  of  Tropical 
Medicine  "  of  Liverpool  University  ? — I  do  not  know 
that  case. 

6205.  Tou  have  not  met  with  any  similar  cases  ? — 
Never.  Has  Dr.  Torke  followed  up  that  case  ?  I  am 
rather  under  the  impression  that  every  native  who  has 
been  diagnosed  as  carrying  trypanosomiasis  is  either 
dead  or  dying. 

6206.  That  is  what  Dr.  Torke  said  in  the  first 
instance,  and  in  iiis  last  report  he  mentioned  the  other 
case. — Cases  of  the  disease  in  the  eai'ly  stages  have 
been  found  in  which  there  is  very  very  little  sign  of 
illness,  liut  they  have  got  rapidly  worse,  and  in  no  case 
have  trypanosomes  been  found  without  either  at  the 
time,  or  siibsequently,  the  disease  being  very  evident. 

6207.  Dr.  Torke  himself  says  that  the  man  was 
to  all  appearance  perfectly  well  a  year  later.  He  says 
so  in  practically  so  many  words. — I  am  sorry  to  say 
I  do  not  know  that  case. 

6208.  In  the  summary  with  which  you  supplied  the 
Secretary  I  notice  you  say,  "  the  question  being  still 
"  vinsettled  as  to  whether  the  '  fly,'  game  and  human 
"  trypanosomes  are  identical,  though  similar  morpho- 
"  logically  "  and  so  on.  Tou  further  say,  "  pending 
"  the  discovery  of  a  means  for  the  identification  of  the 
"  trypanosome  the  destruction  of  infected  stock  is 
"  considered  advisable."  That  is  dated  the  31st 
January.  Have  you  changed  your  opinion  since  then, 
because  I  gather  from  what  you  told  the  Chairman 
just  now  that  you  consider  that  Trypanosoma  hrucei 
and  Trypanosoma  rhodesiense,  so  called,  are  one  and  the 
same  trypanosome  ? — That  means  that  rhodesiense  is 
npt  to  be  identified.  If  that  trypanosome  is  called  by 
two  different  names,  hrucei  and  rhodesiense,  and  there 
are  no  means  of  distinguishing  which  it  is,  then  the 
rhodesiense  cannot  be  identified. 

6209.  I  do  not  quite  follow  your  ^Joint,  I  am  afraid. 
I  have  not  the  slightest  doubt  that  you  fully  i-ealise 
that  it  makes  an  enormous  amount  of  difference 
whether  we  are  deahng  with  a  trypanosome  which  is 
present  practically  in  the  blood  of  every  game  animal, 
01-  with  a  trypanosome  which  perhaps  occasionally 
occurs  in  a  buck  here  and  there,  but  is  far  ess 
common  than  the  ordinary  game  trypan  esc  me  ?— 
My  point  is  that  under  certain  conditions  that 
tryjjanosome  may  be  pathogenic  to  human  l.eings  and 
imder  cei-tain  conditions  non-pathogenic,  l)ut  there  are 
no  means  at  present  of  discovering  which  the  trypano- 
some is  01-  whether  it  is  pathogenic  to  human  beings 
or  not. 
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6210.  To  follow  out  that  line  of  thought  we  thought 
we  might  reduce  the  total  number  of  actual  species  of 
trypanosomes  to  two — perhaps  gavibiense  and  hrucei 
shall  I  say — which  would  include  all  the  others  in  their 
respective  groups  ? — Yes. 

6211.  And  the  other  names  of  trypanosomes  would 
merely  be  applicable  to  phases.  Is  that  what  you 
think  — Yes,  that  is  what  I  think. 

6212.  There  is  a  Trypanosomc  equiperdum.  which 
produces  dourine,  a  disease  not  acquired  through  the 
agency  of  a  biting  fly,  though  the  tiypanosome  causing 
it  is  morphologically  indistinguishable  from  Trypano- 
soma hrucei  ■' — Yes. 

G213.  Is  not  that  rather  an  awkward  point  with 
regard  to  your  opinion  ? — I  do  not  know  that  it  is 
awkward.  We  must  admit  that  we  know  very  little 
about  the  trypanosome. 

6214.  I  quite  agree,  but  at  the  same  time  we  want 
to  clear  our  minds  as  far  as  possible,  because  if  we  con- 
sider that  there  is  in  this  case  only  one  trypanosome 
which  is  generally  present  in  the  blood  of  big  game 
and  may  at  any  moment  become  lethal  to  man,  though 
usually  it  is  innocuous,  then  it  is  a  far  more  serious  thing 
than  if  we  have  two  tryi^anosomes,  one  of  which  is 
innocuous  to  man  and  another,  a  far  rarer  one,  is 
harmful  ? — That  is  the  sei'ious  view  of  the  case. 

62l.''>.  Since  we  are  now  dealing  with  a  disease 
which  has  been  found  in  half-a-dozen  different  localities 
in  Africa,  is  it  not  somewhat  curious  that  that  should 
])e  due  to  the  trypanosome  which  we  have  known — I 
was  going  to  say  all  our  lives,  but  at  any  rate  for  the 
last  18  or  19  years,  as  the  Trypaiwsonia,  hrucei  ? — I 
think  that  considering  the  extent  to  which  the  disease 
has  been  found  up  to  the  present,  it  might  easily  have 
escaped  notice. 

6216.  In  different  localities  ? — Yes. 

6217.  You  think  its  occurrence  in  Southern  and 
North -Eastern  Rhodesia.  Portuguese  and  German  East 
Africa  and  Nyasaland  is  due  to  the  fact  that  it  has 
l>een  looked  for  ? — Yes.  There  are  greater  facilities 
for  finding  it. 

6218.  Yes.  In  the  old  days  of  the  pioneer  and  the 
elephant  hunter  the  man  who  went  into  elephant 
country  for  the  purpose  of  money  making  carefully 
calculated  the  cost,  because  he  knew  he  would  have  to 
go  into  fly  country.  He  reckoned  on  losing  all  his 
horses,  all  his  trek  oxen  and  his  dogs,  and  on  getting  a 
certain  ammmt  of  ivory,  and  he  balanced  the  two ;  but 
he  never  reckoned  on  losing  his  ovn\  life  'i — He  sijnie- 
times  lost  his  life  from  fever  which  may  have  l>een  due 
to  trypanosomes. 

(;219.  I  agree. — He  did  not  recognise  the  fact  that 
the  fly  was  a  danger  to  him. 

6220.  There  was  no  general  mortality  amongst 
those  men  ? — -There  was  possibly  or  probably  just  as 
much  as  there  is  from  trypanosomes  in  human  beings 
;tt  the  present  time. 

6221.  You  think  so? — Yes. 

6222.  Surely  the  older  elephant  hunters  and  men 
of  that  time  were  more  exposed  to  being  bitten  than 
the  modern  settler,  were  they  not  P — I  do  not  think 
very  much  more.  Everybody  naturally  takes  means 
to  prevent  being  bitten  if  possible.  It  is  disagreeable. 
The  incidence  amongst  Europeans  at  present,  con- 
sidering the  number  of  Europeans  who  run  the  risk 
of  infection,  is  extremely  small. 

(522;?.  Mr.  Selous  did  a  certain  amount  of  his 
hunting  clothed  in  a  shirt  ? — Yes.  You  must  i-emem- 
ber  that  the  disease,  owing  to  climatic  conditions,  as  is 
proved  by  Dr.  Kinghorn,  is  not  transmitted  dui-ing 
the  season  in  which  most  of  the  himting  is  done. 

6224.  In  the  cold  weather  ? — In  the  cold  weather. 
One  may  say  with  a  certain  amount  of  conviction  that 
you  are  perfectly  safe  not  to  contract  sleeping  sickness 
in  fly  areas  at  a  certain  altitude  and  that  is  where 
most  of  the  hunting  is  done,  during  the  months  when 
most  of  the  hunting  is  done  you  can  go  with  almost 
perfect  safety  on  to  the  plateau  of  Northern  Rhodesia 
between  June  and  August  and  hunt  and  be  bitten,  but 
not  contract  the  disease. 


6225.  I  do  not  want  to  pursue  the  subject  any 
further,  but  I  will  ask  you  one  more  question  with  regard 
to  it.  You  say  that  this  trypanosome  which  has  brought 
this  Committee  into  being  is  really  after  all  nothing 
else  than  the  Trypanosoma  hrucei  with  which  Sir  David, 
Surgeon- Major  Bruce  as  he  was  then,  worked  in  1895 
in  Zuhdand.  It  is  that  trypanosome  which  here  and 
there  sjDoradically,  or  in  certain  seasons,  acquires  pro- 
perties which  are  pathogenic  to  man.  Thnt  is  your 
view  ? — Yes,  that  is  my  view. 

6226.  Mr.  Lloyd  said  you  could  give  us  some  par- 
ticulars about  the  cost  of  fencing  the  area  in  the 
Lukasashi  Valley  to  which  he  drew  our  attention.  He 
describes  the  area  as  being  about  20  miles  long  and 
6  to  10  broad,  and  he  says  that  there  ought  to  be  a 
stockade  10  feet  high  round  it.  That  would  mean  50 
to  60  miles  of  stockading? — The  estimate  must  be 
vei-y  ai^proximate.  I  put  it  down  in  my  report  at  50/. 
a  mile. 

6227.  Three  thousand  pounds.  What  would  be  the 
material  of  the  fence  ? — The  ordinary  pole  fence  with 
one  strand  of  wire. 

6228.  Local  wood  ? — Local  wood. 

6229.  Would  that  include  trenching  or  digging  of 
any  kind  — No,  50/.  a  mile  would  not.  A  somewhat 
modified  form  of  fence  has  been  suggested  with  a 
trench  to  prevent  the  animals  returning  into  the  area. 
Trenching  would  he  the  most  expensive  form. 

6230.  Mr.  Lloyd  said  you  could  give  us  some  par- 
ticulars about  the  Broken  Hill  district  in  which  he 
said  that  big  game,  as  far  as  he  knew,  was  relatively 
scarce,  although  the  fly  was  quite  common.  Can  you 
tell  us  anything  about  that  ? — Yes.  I  can  give  two 
instances  of  veiy  thick  fly  in  the  absence  of  game. 
Broken  Hill  is  probably  not  the  best  of  them.  The 
other  is  a  traction-engine  road  which  mns  from  a 
copper  mine  called  the  Kansanshi  Mine  in  North- 
western Rhodesia  into  the  Belgian  Congo  to  the 
railway.  It  is  80  miles  long.  I  travelled  over  it  about 
six  weeks  ago.  There  was  no  evidence  of  game  of  any 
sort  or  description  anywhere  near  the  road,  and  there 
was  no  day  on  which  fly  was  ,  not  very  plentiful 
and  very  vicious.  No  case  of  human  trypanosomiasis 
has  as  yet  been  traced  to  this  area.  The  altitude  of 
this  district  is  5,000  feet  and  iipwards. 

6231.  That  is  in  N<jrth- Western  Rhodesia  ?— It 
extends  from  Rhodesia  into  the  Belgian  Congo. 

6232.  Are  you  sure  that  there  was  no  game  there? 
— I  have  my  own  observati(in  to  go  by.  I  hunted  very 
hard  for  it.  and  I  have  the  report  of  all  the  people. 
It  is  a  road  on  which  there  is  a  good  deal  of  traction- 
engine  traffic  and  native  trafiic.  I  questioned  every- 
body who  knew  the  road ;  with  the  exception  of  one 
reed-buck,  which  had  been  hunted  on  to  the  road  and 
killed  on  the  road  by  wild  dogs,  no  game  has  been  seen 
on  the  road  or  near  it  for  two  years. 

6233.  Are  there  any  small  mammals,  duiker  or  pig, 
or  things  of  that  sort  ? — I  tliink  I  saw  one  duiker,  but 
practically  no  evidence  of  game  ;  no  spoor. 

6234.  That  is  very  interesting.  With  regard  to 
the  Broken  Hill  district  are  the  conditions  very 
similar? — With  the  object  of  clearing  a  road  which 
was  wanted  for  native  traffic,  we  had  recently  in  the 
Broken  Hill  district  two  extensive  game  drives 
embracing  a  very  large  nrea,  and  it  was  very  thoroughly 
done.  The  result  of  one  was  a  duiker,  and  the  result 
of  the  other  was  two  pigs  in  thick  fly. 

6235.  What  fly  ?—Morsitans. 

6236.  The  fly  there  is  quite  as  numerous.  I  take  it 
from  your  statement,  as  it  is  in  other  areas  where 
game  also  exists  ? — No.  At  Broken  Hill  it  is  not  very 
numerous.  It  is  not  as  numerous  as  in  many  othei- 
places.  b\it  it  is  quite  enough  to  be  a  trouble  and  a 
danger  to  domestic  stock. 

6237.  What  do  you  consider  is  the  value  of  the 
game  to  Rhodesia  ?  Do  you  consider  it  an  asset,  and 
if  so,  in  what  respect  ? — Financially  an  asset  ? 

6238.  An  asset  of  any  kind.  You  say  here,  I  notice, 
■•  The  general  extermination  of  game  is  considered  to  be 
••  neither   feasible   nor   desirable."      Therefore  you 
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consider  the  general  extermination  of  game  would  be 
imdesirable.  Would  you  mind  telling  the  Committee 
why  you  think  it  woiild  be  undesirable  ?  —  Well,  I 
consider  it  would  be  a  pity  to  lose  it  without  any 
benefit  resulting. 

6239.  I  am  vei-y  glad  to  hear  you  say  that — 1 
cordially  agree  —  but  I  hoped  you  would  point  out 
some  substantial  reasons  for  keeping  the  game. — I 
do  not  know  that  it  has  any  money  value  beyond  a 
certain  amount  of  commerce  it  brings  into  the  country 
in  the  way  of  shooting  parties  and  the  sale  of  shooting 
licences  and  that  sort  of  thing.  I  do  not  know  that  it 
has  any  other  commercial  value.  • 

6240.  It  has  been  siiggested  that  it  might  be 
possible  to  utilise  the  eland  as  a  draught  beast.  Do 
you  think  that  that  is  feasible  ? — Tes,  I  think  so.  As  a 
matter  of  fact  at  Kalomo  they  had  or  have  a  pair  of 
eland  which  were  quite  useful. 

6241.  It  has  been  urged  that  it  is  economically 
unsound  to  i-eplace  the  local  mammals  by  imported 
mammals  which  are  naturally  not  so  capable  physically 
of  existing  in  those  localities  as  the  mammals  on  the 
spot  ? — I  think  the  eland  is  the  only  animal  which 
could  ever  be  turned  into  a  draught  animal. 

6242.  It  has  been  done  by  the  Belgians  with  ele- 
phants, has  it  not  P — Yes,  but  elephants  are  very  very 
scarce. 

6243.  (Mr.  Bothseliild.)  You  said  in  answer  to 
the  Chairman  that  you  had  made  use  of  salvarsan 
and  atoxyl,  and  that  there  was  very  little  result  except 
in  the  case  of  palpalis  disease.  We  have  had  some 
foreign  answers  to  sets  of  questions  which  the  Com- 
mittee sent  out  in  which  it  is  said  that  in  the  palpalis 
disease  in  the  Belgian  district,  they  had  had  much 
better  results  with  a  prepaiution  of  iodine,  and  that 
they  had  had  very  serious  after  results  with  the  use  of 
atoxyl.  Have  you  heard  anything  about  that  ? — No, 
I  do  not  know  that.  We  have  had  no  bad  results  from 
atoxyl ;  in  fact  we  have  had  very  good  results.  I 
know  nothing  of  the  iodine  treatment ;  at  least,  I  have 
not  tried  it 

6244.  Now  with  regard  to  the  experiment  of  fencing 
in  a  certain  area,  do  you  not  think  that  the  experiment 
would  be  quite  vitiated,  however  wide  an  area  yo\i 
cleared,  from  the  fact  that  you  could  not  prevent  big- 
game  animals  from  approaching  the  fence  from  out- 
side and  so  bringing  in  outside  iiies  ? — It  would  depend 
on  the  extent  of  the  area  included  in  the  fence.  ]f 
the  tiy  is  dependent  on  the  game,  b\it  it  will  go  away 
again,  I  think,  with  the  game. 

6245.  But  we  have  been  told  that  it  would  be 
very  difficult  to  clear  any  fairly  large  area  of  small 
animals,  such  as  duiker  and  pig,  and  that  even  if  we 
kept  most  of  those  out,  there  are  all  sorts  of  small 
mammals  which  sleep  in  the  daytime  in  exactly  the 
places  where  the  flies  would  be  able  to  bite  them 
during  their  sleep  ? — Quite  so.  That  is,  I  think,  one 
of  the  fallacies  about  the  experiment. 

6246.  (Dr.  Chahuers  Mitchell.)  I  think  you  said 
something  aliout  having  to  multiply  a  number  by  thi-ee.* 
Did  you  mean  that  only  about  one  in  thi-ee  of  the 
probable  actual  cases  were  discovered  ?  It  is  a  guess, 
of  course  ? — We  all  realise  that  there  may  be  eases 
that  have  not  been  discovered,  and  as  an  outside  figure 
1  think  that  yo\i  are  perfectly  safe  in  miiltiplying  the 
discovered  cases  by  three  in  order  to  get  the  total 
infection. 

6247.  Now  the  population  of  100,000  is,  of  course, 
the  population  in  the  fly  area  ? — It  is  the  population  in 
the  fly  ai-ea  which  is  immediately  under  observation  at 
present. 

6248.  You  have  liad  both  palpalis  and  morsitans 
in  your  areas  ? — Yes. 

6249.  How  do  you  distinguish  between  them  ? — Do 
you  mean  clinically  ? 

6250.  When  you  have  a  case  how  do  you  know 
which  it  is  ? — We  presume  if  it  occui's  in  a  morsitans 
area  that  it  is  rhodesiense. 
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6251.  You  have  had  both  in  your  district,  have  you 
not  ?— The  palpalis  disease  has  been  confined  to  the 
River  Luapula  and  Lake  Tanganyika. 

6252.  You  have  no  morsitans  there? — There  is  no 
morsitans  m  immediate  contact  with  the  river  or  lake. 
In  the  coimtry  in  which  the  rhodesiense  disease  is  found 
there  is  no  palpalis. 

6253.  Have  you  any  evidence  of  any  kind — I  gather 
you  have  not — of  the  attenuation  of  the  disease  in  the 
last  three  or  four  years  ?  I  mean  to  say  is  each  case 
just  as  serious  now  ? — Yes. 

6254.  That  is  what  I  gathered.  Now  you  have 
been  pressed  a  good  deal  on  the  question  of  the 
possible  identity  of  rhodesiense  and  hrucei,  and  you 
imderstand  why  we  have  been  pressing  you  — Yes. 

6255.  Sir  David  Bruce  and  Drs.  Kinghorn  and 
Yorke  take  one  view,  and  pretty  well  everyone  else 
takes  another  view,  about  the  identity  of  the  two. 
You  are  rather  inclined  to  take  Dr.  Kinghoni's  view  ? 
—Yes. 

6256.  That  I  follow.  Then  you  speak  of  the 
immunity  of  man  to  rhodesiense  or  to  hrucei  ? — When  I 
speak  of  the  immunity  of  man  I  put  it  forward  as  a 
conjectiire  as  to  the  reason  why,  under  vei'y  favoiirable 
conditions,  the  disease  is  not  spreading. 

6257.  That  is  exactly  what  I  understood  from  your 
answers,  and  I  simply  wanted  to  confirm  it. — There 
is  no  evidence  for  the  immunity  Ijeyond  Di-.  Taute's 
experiments. 

6258.  But  that  was  the  other  way  ? — Dr.  Taiite 
infected  himself  with  rhodesiense. 

6259.  That  is  the  point,  did  he  ?  He  infected  him- 
self with  a  thing  which  he  took  to  be  hrucei,  and  which 
he  believed  to  be  hrucei. — He  infected  himself  with  a 
post-micleated  trypanosome  which  he  found  under  the 
conditions  in  which  rhodesiense  is  found. 

6260.  Under  the  conditions  in  which  hrucei  is 
found  ? — Quite  so — under  the  conditions  in  which 
both  are  found. 

6261.  You  understand  I  am  only  tiying  to  put 
before  you  the  point  {I  think  it  is  as  clear  in  your 
mind  as  it  is  in  ours)  that  imnumity  is  not  a  scientific 
theoi-y,  but  is  a  jjossible  explanation,  if  it  is  true,  of 
the  difficulty  of  the  position  ? — Quite. 

6262.  It  is  not  a  scientific  theory  at  all  ? — Exactly. 

6263.  There  is  in  fact  no  scientific  evidence  that 
man  is  immune  to  rhodesiense  ? — No,  none  that  I  know 
of. 

6264.  Thank  you  very  much.  I  believed  that  that 
was  the  view  that  you  were  taking,  but  I  wanted  to  be 
quite  sure  of  it. — Exactly. 

6265.  (Dr.  Chappie.)  Did  I  understand  you  to  say 
that  you  have  solved  the  problem  with  regard  to 
gambiense  ? — In  so  far  as  we  have  no  continuation  of 
the  disease. 

6266.  How  do  you  accomit  for  that? — By  the 
movement  of  the  population. 

6267.  You  have  taken  them  away  from  the  in- 
fections ? — The  country  in  which  infection  is  possible 
has  been  depopulated. 

6268.  The  infection  still  i-emains  ?— The  fly  still 
I'e  mains. 

6269.  Not  the  infection? — I  am  not  in  a  position 
to  say  that.    We  have  no  means  of  finding  out. 

6270.  If  you  sent  the  people  back  would  you  exj^ect 
them  to  be  reinfected? — Yes,  I  should. 

6271.  Do  you  call  that  a  satisfactory  solution  of 
the  problem  ? — I  am  sorry  if  I  said  that  we  had 
arrived  at  a  solution  of  the  problem.  What  I  meant 
to  say  was  that,  as  far  as  the  disease  is  concerned 
(gamhiense),  we  have  no  further  trouble. 

6272.  But  still  you  are  not  content  with  that  as  a 
solutiim  surely  ? — No.  From  the  point  of  view  of  re- 
populating  the  country,  if  that  be  necessary,  further 
work  must  be  done  with  regard  to  it. 

6273.  Do  you  think  that  the  palpalis  area  is  in- 
creasing and  may  follow  the  population  which  you 
have  withdrawn? — No,  it  cannot  possibly  do  that, 
because  the  population  has  been  moyed  to  districts  in 
which  palpalis  life  is  not  possible, 
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6274.  Yow  have  taken  it  away  from  water  ? — From 
all  big  waters. 

6275.  Is  not  that  a  considera))le  sacrifice  to  make 
— It  cost  money  originally,  bnt  the  natives  at  the 
present  moment  a.re  very  much  better  off  than  they 
were  before. 

6276.  Will  it  not  be  necessary,  sooner  or  later,  to 
re-inhabit  these  areas  ? — It  would  be  advisable  if  it 
could  1)6  done  with  safety. 

6277.  Do  yovi  see  any  way  in  which  it  can  Ije  done 
with  safety  ? — Do  you  mean,  do  I  see  any  means  of 
exterminating  the  fly  ? 

6278.  Yes.  —  I  see  no  means  of  exterminating 
the  fly. 

6279.  With  regard  to  imnumity.  what  is  your 
theory  as  to  the  tolerance  of  native  game  to  trypano- 
somes  ?  Is  it  an  immunity  which  has  been  engendered 
l  iy  long  contact  with  the  organism  ?  I  am  speaking  of 
iiiorsitans  now. — I  am  afraid  I  cannot  say.  I  do  not 
know  what  the  immunity  is  due  to. 

62S0.  The  game  are  tolerant ;  the  domestic  stock 
are  intolerant? — Yes. 

6281.  What  is  your  explanuti<ju  of  that  fact  You 
say  that  the  disease  is  endemic,  that  imnumity  has 
arisen  or  tolerance  from  long  contact  with  the  organism 
in  the  one  animal,  and  that  another  animal  which  has 
never  in  its  past  racial  history  l)eeu  in  contact  with 
the  or"'anism,  is  not  imm\uie  because  it  has  not  been  in 
ra-cial ''contact  with  the  organism.  Now,  is  not_  that 
why  domestic  stock  is  not  immune  but  game  is  ? — 
Possibly  that  is  the  reason. 

6282.  Do  not  those  same  conditions  exist  with 
regard  to  the  black  and  the  white  ? — You  mean  with 
regard  to  human  beings  ? 

'  6283.  Yes.  Taking  phylogenetic  history  the  black  has 
existed  in  contact  with  the  organism,  and  the  domestic 
stock  has  not,  and  the  European  has  not  F— But  we 
have  no  evidence  of  the  disease  being  different  as 
regards  immunity  in  the  native  and  in  the  European. 

6284.  But  would  you  not  expect  to  find  it  ? — 
Arguing  from  the  point  of  view  that  you  put  to  me  one 
would  e'xpect  to  find  that  the  native  was  more  immune 
than  the  European. 

62S.5.  And  yet  you  do  not? — Not  so  far  as  one 
knows. 

6286.  Then  how  does  your  tiie<iry  of  ininuinity 
explain  the  susceptibility  of  diunestic  stock,  and  the 
insusceptibility  <>f  the  human  being  ?— I  do  not  know 
that  it  is  a  theory,  I  put  it  forward  as  a  conjecture  that 
there  may  be  imm\mity.  I  cannot  theorise  on  it 
because  I  do  not  know  what  the  factor  is  that  pi'oduces 
immunity  to  trypanosomes  w^hether  it  is  an  anti-body 
or  whate\'er  it  may  or  may  not  be. 

6287.  Apparently  there  is  no  abs(dute  imnumity 
because  some,  both  Idack  and  white,  contract  the  disease 
in  a  very  virulent  form  ?— Yes.  We  have  no  evidence 
to  show  that  some  wild  animals  do  not  die  from  the 
disease. 

6288.  Is  there  any  evidence  that  they  suffer  from 
tlie  disease  ?— There  is  no  evidence  either  way,  as  far  as 
I  know. 

6289.  There  is  positive  evidence  that  they  can 
carry  the  trypanosome  and  li  ve  ?--Yes,  but  it  may  l)e 
the  survival  of  the  fittest. 

6290.  What  proportion  of  flies  in  infected  areas 
has  been  found  to  be  infected  ?-  •  One  in  500  with  the 
trypanosome  which  is  called  rhodo^iensv. 

6291.  If  stock  are  bitten  frequently  and  the  iuiman 
a,nimal  is  bitten  infrequently,  is  it  ?iot  due  to  the  fact 
that  there  is  not  very  high  infectivity  among  flies  ? 
Might  not  the  relative  insusceptibility  of  the  human 
being  l)e  due  to  that  fact  ?— That  may  be  so.  They 
are  certainly  very  miich  less  exposed  to  the  danger  of 
infection  than  the  domestic  animal  is. 

6292.  Have  you  known  of  an  experiment  in  which  a 
non-infected  fly  has  been  fed  upon  a  case  of  human 
trypanosomia,sis  in  a  mor.^itaiis  area  and  that  fly  then 
has  been  fed  upon  domestic  stock  and  produced 
trypanosomiasis  in  the  animal  ?— If  you  change  the 
domestic  stock  to  experimental  animals  I  know  of  an 
instance  of  a  fly  fed  on  an  infected  human  being  and 
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afterwards  fed  on  experimental  animals  transmitting 
the  disease. 

6293.  Is  not  that  stnmg  presumptive  evidence,  if 
not  absolute  evidence,  that  the  diseases  are  the  same — 
that  the  trypanosomiasis  in  the  animal  and  the 
trypanosomiasis  in  man  are  due  to  the  same  organism  ? 
— In  the  particular  instance  to  which  I  refer  the 
animal  died.    It  was  a  pathogenic  trypanosome. 

6294.  And  it  was  a  trypanosome  pa.thogenic  t^j 
man  ? — Yes. 

6295.  The  man  died  ?— The  man  died. 

6296.  Is  not  that  strong  presiunptive  evidence  that 
it  is  the  same  organism  ? — As  ? 

6297.  Is  it  not  strong  presumptive  evidence  that 
brncei  and  rhodesicnsc  are  the  same  organism  ? — Yes,  I 
think  they  are.  Had  that  infected  fly  bitten  a 
domestic  animal  instead  of  an  experimental  animal,  I 
do  not  know  what  would  liave  happened.  Experi- 
mental animals  are  used  because  one  knows  what  the 
reo.ctions  of  certain  trypanosomes  are  in  their  case. 
If  a,  domestic  animal  had  been  bitten,  instead  of  an 
exi^erimental  animal,  for  instance  a  cow  or  a  horse, 
one  does  not  know  that  the  result  would  have  been 
pathogenic.    One  can  only  presume. 

6298.  Has  that  experiment  not  been  performed  to 
youi-  knowledge? — Not  directly  with  flies.  Shade- 
■•iietise  has  Ijeeu  proved  to  be  pathogenic  to  domestic 
animals  by  direct  incjculation. 

6299.  You  sj)oke  of  a  road  80  miles  long  where 
there  were  flies  and  ^practically  no  ga.me  ? — Yes. 

t)300.  What  do  the  flies  feed  on  there  ?— My  theory 
aI)o>it  it  is,  that  in  the  absence  of  game,  flies  will  feed 
on  human  beings,  and  will  look  for  human  beings  as  a 
source  of  food  su^^ply. 

6301.  Is  there  a  sufficient  traffic  of  human  beings 
al()ng  the  road  to  supj^ly  t  hem  with  f<jod  ? — Yes,  there 
is  a,  very  extensive  traffic.  All  the  carrying  for  a 
rather  large  copper  mine  is  done  along  that  road 
partly  with  traction-engine  transport,  and  partly  hy 
native  transpoi't. 

6302.  Do  yoxi  think  that  a,  certain  amount  of  clear- 
ing on  either  side  of  that  road  would  give  human 
ti-avellers  fi-eedom  from  being  pestered  by  the  fly  ? — 
I  think  it  would  decrease  the  amount  of  fly  to  a  very 
c(_msidei;able  extent. 

6303.  Mr.  Rothschild  asked  you  about  the  danger 
in  an  experiment  of  having  an  area  a  mile  wide  aroiuid 
the  experimental  area  traversed  by  game  bringing  flies 
up  to  the  expei'imental  enclosure.  W<:)idd  the  experi- 
ment iKjt  also  be  vitiated  by  the  flies  from  the 
enchisiu-e  going  out  and  biting  the  game  in  the  cleared 
area  ? — Yes,  quite.  If  we  presume  that  the  removal  of 
the  game  is  not  going  to  remove  the  flies,  it  would  be 
vitiated. 

6304.  Wiiat  is  your  ojiinicu  al>out  the  removal  of 
the  game  ?  Do  ymi  think  it  would  remove  the  flies  ? — 
I  think  if  you  removed  the  game  and  the  population 
the  flies  woidd  leave  the  area. 

6305.  (Cliav-nuui.)  Is  it  the  case  within  your  know- 
ledge that  domestic  goats  and  sheep  are  in  many 
instances  tolerant  of  trypanosomes? — In  very  very 
cxceptii.inal  cases  goats  and  sheep  arc  found  in  fly 
areas. 

6306.  They  woidd  not  have  acquired  immunity  by 
long  as.iociation  with  trypanosomes? — As  n.  rule  they 
are  infected  and  they  do  not  live  hmg. 

6307.  We  have  had  some  evidence  on.  that  point. 
That  is  your  experience? — Yes. 

6308.  What  about  domestic  pigs? — I  do  not  know 
of  any  instance  of  domestic  pigs  in  fly  areas. 

6309.  (Dr.  Chalmer^i  Miichell.)  Do  you  mean  that 
they  are  always  killed  ? — They  are  very  very  seldom  to 
be  found  in  native  villages. 

6310.  [Chairman.)  I  do  not  quite  understand  your 
position  at  the  moment.  In  the  report  you  were  good 
enough  to  send  dated  the  31st  of  last  month,  you  refer 
to  an  experiment,  and  in  paragraph  3  (c)  yon  say:  "  No 
"  importance  is  attached  to  the  estimation  of  the  effect 
"  on  the  infectivity  of  the  fly,  since  there  is  at  present 
"  no  Imown  method  of  identifying  the  trypanosome." 
I  do  not  quite  reconcile  that  with  what  you  have  said 
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about  hrucei  and  rhodcsiense  being  the  same.  —  My 
point  is  this — that  one  knows  that  htucei  is  common  in 
nattire,  and  one  finds  a  trypanosome  called  rhodesiense 
which  is  not  common.  Presuming  that  they  are 
originally  the  same  trypanosome,  the  difference  in  that 
one  is  pathogenic,  and  one  apparently  is  not,  must  be 
due  to  some  phase,  and  I  feel  now  that  that  phase  or 
that  stage  in  the  life  of  the  trypanosome  in  which  it  is 
pathogenic  to  man,  cannot  be  distinguished  from  that 
in  which  it  is  not  pathogenic. 

6311.  Take  the  two  theories — the  theory  of  the 
relative  immunity  of  man  and  the  theory  of  some 
pai-ticular  form  in  which  it  becomes  pathogenic.  Is  it 
not  an  equally  simple  explanation,  and  perhaps  a  more 
simple  explanation,  that  the  two  trypanosomes  are 
different  altogether  ?  It  accounts  for  it  equally  well, 
does  it  not,  one  being  the  human  tryjjanosome  and  the 
other  being  the  nagana  trypanosome  ? — But  one  ignores 
altogether  in  that  the  fact  that  they  are  morpho- 
logically, and  in  many  other  respects,  very  similar. 

6312.  I  speak  under  correction,  l3ut  morphologi- 
cally you  would  bring  in  many  other  trypanosomes 
which  clearly  are  not  the  same  trypanosome  and 
would  yoxi  not  equally  make  gambiense  and  rhodesiense 
and  brncei  all  the  same  on  a  morphological  basis  ? — I 
do  not  know  how  we  are  going  to  say  that  any  one  of 
these  trypanosomes,  which  is  morphologically  similar, 
is  not  the  human  trypanosome. 

6313.  I  do  not  say  so,  but  we  have  had  some 
evidence  upon  it.  However,  I  will  leave  it.  Now  do 
you  attach  any  importance  at  all  to  direct  communi- 
cation through  Stomoxys  ? — In  the  human  disease  ? 

6314.  In  communicating  the  disease  from  man  to 
man,  from  game  to  game,  and  cattle  to  cattle  P — You 
are  speaking  of  trypanosomiasis  generally  ? 

6315.  Yes. — The  disease  has  almost  been  i^roved 
to  be  transmitted  mechanically  by  Stomoxys  in 
cattle. 

6316.  That  would  be  under  special  conditions? — 
Under  special  conditions. 

6317.  Would  you  regard  it  as  a  serious  factor  ? — 

No. 

6318.  One  general  question  :  what  do  you  consider, 
in  the  best  of  your  judgment,  is  the  main  reservoir  for 
the  trypanosome  that  conveys  the  disease,  cei-tainly  to 
cattle,  possibly  to  men  ?-  -The  opinion  I  have  formed 
since  we  have  found  that  the  disease  has  not  spread, 
and  is  not  spreading,  is  that  man  is  the  chief  resei'voir 
of  the  trypanosome  which  is  pathogenic  to  man. 

(Chairman.)  Thank  you  very  much. 

The  witness  withdrew. 


Further  Note  famished  by  Dr.  May,  with  Special 
Reference  to  Question  and  Answer  No.  6318. 

The  distribution  of  the  disease  lends  some  support 
to  the  view  that  the  disease  is  transmitted  from  man 
to  man.  Since  the  discovery  of  the  presence  of  human 
trypanosomiasis   in   the   absence   of  G.  palpalis  in 


Northern  Rhodesia  it  has  been  frequently  found  and 
reported  on  that  the  disease  seemed  to  follow  the 
movements  of  natives.  The  majority  of  cases  have 
been  found  in  the  vicinity  of  main  traffic  routes  (game 
is  generally  less  abundant  in  the  vicinity  of  these 
routes  than  in  many  other  localities  and  under  equally 
suitable  conditions  where  the  disease  is  absent  or  very 
rarely  found),  thus  lending  some  support  to  the  view 
that  it  is  transmitted  from  man  to  man  rather  than 
that  game  is  the  chief  reservoir.  This  occurrence  of 
the  disease  along  the  main  traffic  routes  is  so  marked 
that  before  the  discovery  of  the  presence  in  game  of  a 
trypanosome  morphologically  identical  with  that  found 
in  the  human  disease,  it  led  to  the  opinion  being 
advanced  that  the  disease  had  been  carried  along  these 
routes  from  palpalis  (gambiense)  areas  (Luapula  and 
Tanganyika),  and  that  the  increased  virulence  evi- 
denced in  these  areas  was  the  result  of  changed 
surroundings. 

In  the  Bangweolo  District  of  North  -  Eastern 
Rhodesia,  where  four  cases  only  of  the  disease  have 
been  found  since  1909,  all  these  cases  have  been  found 
within  a  small  radius  of  the  village  in  which  the 
original  case  occurred,  thus  showing  the  pi'esence  of 
infection  over  a  considerable  period  without  a  tendency 
to  spread  beyond  a  limited  area,  although  game  and 
fly  are  very  plentiful. 

There  is  a  marked  tendency  for  the  disease  to  recur 
in  villages  where  it  has  been  previously  found  rather 
than  in  neighbouring  villages  where  apparently  equally 
suitable  conditions  exist  (game  and  fly  being  equally 
distributed).  This  applies  particularly  to  the  villages 
on  the  Lower  Luangwa. 

There  seems  to  be  good  reason  to  think  that  the 
disease  has  been  known  to  the  natives  for  a  very  con- 
siderable time  (in  most  localities  under  the  name  of 
"  Chilotera  ") ;  if  this  be  so,  and  the  source  of  supply 
and  means  of  transmission  of  the  organism  be  what 
they  are  supposed  to  be,  it  seems  inconceivable  that 
some  circumstance  (such  as  famine,  &c.)  should  not 
before  now  have  broken  down  the  immunity  or  inter- 
fered in  some  way  with  whatever  factor  it  is  which  has 
prevented  the  spread  of  the  disease.  On  the  other 
hand,  if  this  trypanosome  (or  the  particular  phase  of 
this  trypanosome  which  is  pathogenic  to  man)  be 
transmitted  only  from  man  to  man,  it  is  quite  con- 
ceivaljle,  taking  into  consideration  the  scattered  nature 
of  the  population  (which  in.  the  Luangwa  Valley  fly 
areas  is  less  than  one  to  the  square  mile)  that  the 
disease  might  remain  for  many  years,  if  not  indefinitely, 
endemic  ;  slight  local  exacerbations  from  time  to  time 
being  accounted  for  by  some  such  circumstance  as 
increased  opportimity  of  infection  for  the  fly. 

The  fact  that  a  greater  number  of  cases  of  the 
disease  have  been  found  in  a  very  much  smaller  area 
in  Nyasaland  than  in  Rhodesia  would  l^ear  out  this 
view,  owing  to  the  much  greater  density  of  the  native 
population  along  the  shores  of  Lake  Nyasa,  and 
consequent  increased  opportunity  for  inspection  and 
ti'ansmission. 
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Part  I.    Written  Statements  by  Foreign  Experts. 


DooTELiR  G.  liorEFAKD,  ErnLE  ( I' ApTEicAiTON  du  Servtce  cle  Sante  des  Troupes 

C<iE(_)NiALES,  Marseilles. 


TrYPANOSOMIASE  HUMAINE. 

J'ai  etudie  la  uaaladie  du  sommeil  dans  les 
territoires  de  la  boiicle  du  Niger,  principaleiiient  daus 
la  region  de  Bamako,  sur  les  bords  de  la  Volta  Noire, 
du  Bani  et  de  ses  affluents,  le  Bauifing  et  la  Bogoe. 
Je  me  suis  livre  a  ces  reclievches  de  1906  a  1910  ;  c'est 
pendant  la  saison  des  pluies  de  1907,  de  juin  a  sep- 
tembre,  que  j'ni  parcouru  les  prinoipaus  districts  infestes 
de  glossines,  reputes  inliospitaliers  et  reudus  desertiques 
par  la  crainte  qu'a  I'indigene  de  eontracter  la  maladie 
en  voyageant  sur  ces  fleuves,  ou  en  habitant  clans  leur 
voisinage  immcdiat. 

2".  Le  but  de  mes  recherches  etait  de  faire  une 
enquete  administrative  sur  la  diffusion  de  la  maladie, 
les  ravages  qu'elle  jjouvait  y  causer,  d'identifier  mor- 
jjhologiquement  et  experimentalement  les  trypanosomes 
en  jeu. 

Ces  regions  sent  reputees,  depuis  le  debut  de 
notre  conquete,  pour  etre  des  centres  endemiques  de 
trypanosomiase.  Elles  auraient  ete  autrefois  devastces 
par  d'importantes  epidemies  de  trypanose  et  la  plupart 
de  ces  vastes  gites  i\  tse-tse,  que  constituent  les  rives 
boisees  des  grands  cours  d'eau,  sont  aujourd'hui 
desertiques.  Les  cas  de  maladie  du  sommeil  s<.)ut 
devenus  de  (je  fait  relativement  rares  et  on  ne  les  observe 
que  dans  de  petits  centres  endemiques,  crees  par  des 
gites  permanents  a  glossine,  de  petite  eteudue. 

4".  Les  cas  que  j'observais  en  1906  provenaient  du 
district  de  Kati,  province  de  Bamako  ;  on  trouve  dans 
cette  region  un  petit  cours  d'eau  a  vegetation  touffue, 
oil  les  glossines  a))ondent.  Les  indigenes  counaissent 
tres  bien  la  maladie,  mais  ne  Tidentifient  que  lorsque  le 
patient  est  a  la  phase  terminale,  an  stade  hypuose.  lis 
isolent  le  malade  et  lui  assignent  dans  le  village  ime 
case  eloignee  des  autres. 

J'examinais  en  1907  deux  autres  trypanosomes  pro- 
venant  du  village  de  Koulikoro  sur  le  Niger  ;  comme 
ces  indigenes  n'etaient  dans  le  pays  que  depuis  deux 
ans,  et  habitaient  auterieurement  la  province  de  Sikasso 
oil  la  maladie  existe,  j'ai  cru  qu'ils  s'etaient  infectes 
dans  leur  j)ays  d'origine. 

A.  Leger,  observant,  en  1911,  trois  autres  cas  de 
trypanose  dans  le  meme  village  chez  des  autochtones 
nayant  jamais  voyage,  a  serrc  le  probleme  de  plus  pros 
et  a  decouvert  dans  le  voisinage  de  Tagglomeration  un 
gite  permanent  de  glossines.  sur  le  bord  d'lm  ruisseau 
trcs  frequente  par  les  indigenes.  Des  recherches 
minutieuses  lui  firent  decouvrir  quatre  autres  porteurs 
de  trypanosome.  Ontrouvera  dans  le  Bulletin  de  Patho- 
logie  Exotique  de  1912  Fetude  de  ce  petit  centre 
endemique  de  maladie  du  sommeil. 

Da.ns  la  boucle  de  la  Volta  Noire,  dans  les  provinces 
de  Koury  et  de  Boromo,  je  rencontrais  deux  cas 
typiques,  an  stade  sommeil. 

Je  n'en  ai  point  trouve  sur  les  rives  boisees  du 
Bani  et  du  Banifing ;  je  dois  reconnaitre  que  la 
population  indigene  a  fui  les  abords  de  ces  fleuves. 
On  n"y  rencontre  que  quelques  villages,  perches  sur 
des  hautes  berges  denudt^es,  oii  les  glossines  sont 
absentes.  Les  pecheurs  qui  les  habitent,  pratiquent  la 
pcche  au  flaml)eau;  le  jour  ils  restent  au  village, 
dormant  ou  s  "occupant  de  menus  travaux  manuels  ; 
dos  la  tombee  de  la  nuit,  on  voit  lem-s  barques  sillomier 
le  fleuve.  Je  n'ai  trouve  chez  eux  aucun  cas  de 
trypanose ;  leurs  ganglions  etaient  normaux.  lis 
connaissent  fort  bien  la  maladie,  et  citent  certains 
villages  voisins  qui  out  du  etre  abandonnes  par  suite 
d'une  forte  mortalite  attribuee  par  eux  a  Thypnose. 

*  The  figures  at  the  beginning  of  the  paragraphs  refer  tu 
the  questions  in  Apin-'nilix  A. 


5".  11  est  impossible  d'avoir  une  opinion  sur  le 
nomljre  de  trypanoscs  ;  le  medecin  n"a  connaissance 
cpie  des  cas  graves,  a  echeance  fatale  ;  ils  sont  d'ailleurs 
relativement  rares,  puisque  les  statistiques  du  service 
de  sante  de  la  colonie  n'en  mentionnent  que  5  a  6  par 
an.  II  faut  reconnaitre  que  le  service  medical  n'est 
encore  qu'a  I'etat  embryonnaire  dans  les  provinces  a 
tse-tse  ;  les  administrateurs  ont  fait  ijuelques  enquetes 
sur  Texistence  de  la  maladie  dans  ces  regions  ;  elle 
serait  relativement  pen  repandue. 

6".  La  duree  moyenne  de  la  maladie  est  d'environ 
trois  ans. 

7".  L'afl'ection  parait  localisee  en  certains  points  oil 
elle  serait  endemique  ;  aucime  poiassee  epidemique  n'a 
ete  signalee  par  le  service  medical. 

8".  Les  seules  recherches  systematiques  entreprises 
dans  les  provinces  a  tse-tse  sont  celles  que  je  fis  en 
1907  dans  le  Bani  et  la  Yolta  Noire. 

9".  Je  pratiquai  Texamen  direct  du  sang  peripherique 
des  siispects,  ponctiounai  les  ganglions,  quand  leur 
hypertrophic  le  pennettait,  et  trois  fois  je  fis  des 
ponctions  lombaires. 

Quand  un  suspect  est  cvacue  sur  une  formation 
sanitaire,  la  ligne  de  conduite  a  suivre  est  sans  contredit 
rinoculation  a  I'auimal  sensible;  leprocedeest  cvidem- 
ment  impossible  a  employer  au  cours  d'lme  enquete 
exigeant  de  frequents  deplacements.  Le  meilleur 
reactif  animal,  le  seul,  pour  ainsi  dire,  en  Afrique 
Occidentale,  oii  le  cobaye  ne  s'infecte  qu'exceptionnelle- 
ment,  est  le  cercoijitliecu»  pathas.  Une  injection  intra - 
pcritoneale,  ou  sous-cutanee  de  10  c.  cubes  du  sang  du 
malade  permet  d'assurer  le  diagnostic :  la  periode 
d"incul)ation  varie  tres  pen  ;  elle  est  de  10  a  16  jours. 
Oette  espece  de  singe  est  tres  repandue  dans  le  pays,  et 
on  s'en  prociire  tres  facilement. 

10°.  Dans  les  territoires  de  la  Volta  Noire,  les 
indigenes  se  laissent  tres  difficilement  examiner,  et 
j'etais  accompagne  dans  mes  tournees  par  8  agents  de, 
police  qui.  avec  beaucoup  de  peine,  an-ivaient  a  me 
presenter  5  ou  6  suspects ;  a  Tarrives  du  medecin  les 
habitants  des  villages  fuient  dans  la  brousse  ;  on  en 
ramene  bien  qiielques  uns,  mais  ni  la  douceur  ni  la 
force  ne  reussissent  a  les  convaincre  de  I'iuteret  qu"il  y 
aiirait  pour  eux  a  nous  montrer  leurs  malades.  Les 
administi-ateurs,  plus  au  courant  que  nous  de  leurs 
haliitudes,  pretendent  qu'ils  cachent  leurs  hypiioses. 

Dans  d'autres  provinces,  en  contact  depuis  plus 
lougtemps  avec  I'element  eiu'opcen,  on  vous  amcne 
volontiers  les  trypanoses,  qui  ont  ete  isolcs  le  plus 
souvent  dans  une  case  du  village,  et  on  accej^tc 
volontiers  lY'vacuation  du  malade  sur  une  formation 
sanitaire. 

11".  Je  n'ai  jamais  observe  qu'uii  seul  cas  de 
trypanose  au  debut,  le  mien ;  mon  sang  devait  etre 
tres  peu  parasite,  puisque  de  nombreux  examens,  a  I'etat 
frais,  d'une  goutte  de  sang  ne  m'ont  point  permis  de 
deceler  de  parasites.  Trois  mois  apres  le  debut  de  la 
maladie,  j'ai  pu  infecter  un  cercopitliecns  pathns  avec 
1  c.  cube  de  sang. 

A.  Leger,  dans  le  foyer  endemique  de  Koixlikoro, 
trouve  de  nombreux  trypanosomes  dans  le  sang  d'un 
indigene  en  apparence  en  bomie  sante.  Le  cas  doit 
etre  plutot  rare  et  je  partage  I'avis  de  la  majorite  des 
medecins  qui  ont  etudie  la  maladie  en  Afrique 
Occidentale  Franc^aise  et  qui  cousiderent  la  tres  grande 
rareti''  trijp'mosonie  dans  le  mny  corcime  la  regie. 

Tons  les  malades  que  j'ai  examines  etaient  a  la 
deuxieme  periode  de  leur  affection  ;  je  n'ai  trouve  de 
parasites  ni  dans  le  sang,  apres  centrifugation  ou  a 
I'examen  direct  d'une  goutte  de  sang,  ni  dans  la  pulpe 
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ganglionnaire.  Deux  fois  je  les  ai  vus  tres  rares  dans 
le  liquide  cephalo-rachidien. 

L'inoculation  du  cercopitheciis  pathas  restera  pom* 
*  les  formations  liospitalieres  la  seule  epreuve  pratique 
qui  donne  un  diagnostic  sur  et  relativement  rapide  pour 
une  maladie  a  marclie  lente. 

12".  Chez  ces  singes  j'ai  observe  frequemment  une 
sorte  de  periodicite  dans  \e\\r  parasitisme  sanguin. 
Cei'tains  jours  les  trypanosomes  sont  assez  nomljreux  ; 
le  lendemain  on  n'en  rencontre  que  difficilement  un  ou 
deux  a  I'examen  direct  d'une  goutte  de  sang ;  puis  ils 
font  totalement  defaut  pendant  hviit  a  dix  jours  pour 
reapparaitre  ensuite  en  assez  grand  nombre.  Je  crois 
que  cetto  periodicite  existe  cliez  I'homrae ;  les  deux 
faits  smvants  sembleraient  le  prouver.  Deux  Euro- 
peens  ayant  contracte  la  maladie  dans  la  boucle  du 
Niger  ont  ete  soignes  en  France.  L'un  d'eux,  qui 
ignorait  le  caractere  de  sa  maladie,  vient  en  1908  a 
rinstitut  Pasteur,  pour  que  Ton  examine  son  sang  au 
point  de  vue  liematozoaire  du  paludisme  ;  Monsieur 
Leger  y  trouve  des  trypanosomes ;  le  malade 
revient  le  lendemain  ;  on  centrif  uge  dix  c.  cubes  de  son 
sang  sans  qii'il  soit  possible  d"y  deceler  un  seul 
parasite. 

Chez  moi-meme,  en  1910,  on  preleve  deux  fois,  ii 
cinq  jours  d'intervalle,  10  c.  cubes  de  sang  que  Ton 
centrifuge  avec  residtat  negatif  ;  trois  jours  apres,  sur 
un  frottis  de  sang  preleve  au  moment  d'une  legere 
hyperthermie  (37"5)  on  trouve  lui  trypanosome. 

Cette  periodicite  ne  x^eut  qu'accroitre  les  difficultes 
du  diagnostic ;  je  ne  crois  pas  qu'il  y  ait,  certains 
jours,  sterilite  absolue  du  sang,  mais  seulement  tres 
grande  rarete  dans  le  nombre  des  parasites,  que,  seule, 
l'inoculation  au  singe  pourra  deceler. 

13".  Les  indigenes  sont  souveut  de  bons  observa- 
teurs  ;  les  plus  intelligents,  les  notables,  pretendent 
que  Ton  ne  contracte  la  maladie  qu'en  saison  des 
pluies.  C'est  I'epoque  de  I'annee  oii  les  mouches  sont 
extremement  nombreuses,  sont  tres  voraces  et  oil,  en 
ce  qui  concerne  les  trypanosomiases  animales,  on  les 
sait  experimentalement  les  plus  infectees.  II  doit  en 
etre  probablement  de  meme  pour  Trypanosoma  gam- 
hiensc  et  ma  conviction  absolue  est  que  la  tryj^anose  se 
contracte  principalenient  de  juin  a  novembre. 

14°.  Je  n'ai  jamais  observe  I'ojDacite  de  la  cornce. 

15°.  Le  trypanosome  humain  de  la  boucle  du  Niger 
est  morphologiqviement  identique  a  Trypanosoma  (jam- 
hieiise.  Experimentalement  il  s'en  cloigne  un  pen  ;  il 
est  peu  ou  point  pathogene  pour  le  cobaye  et  les  petits 
rongeui's,  rats  et  soiu-is.  J'ai  eu,  entre  les  mains,  trois 
parasites  isoles  directement  de  I'homme.  Avec  5  c. 
cubes  de  sang  d'un  cercopithecus  presentaiit  des 
parasites  nombreux  je  n'ai  pu  infecter  le  cobaye  ni  le 
rat  gris  ;  I'injection  etait  faite  dans  le  jjeritoine. 

Mes  recherches  epidemiologiques  me  permettent 
d'affirmer  que  ce  parasite  ne  peut  ctre  transmis  que 
par  Glossina  palpalis  et  Glossinatachino'ides.  Pratique- 
ment  Glossina  morsitans  n'est  pas  eu  jeu. 

16".  Morphologiquement  le  trypanosome  de  la 
boucle  du.  Niger  me  parait  identique  a  Trypanosoma, 
gambiense  du  Congo.  II  s'en  eloignerait  experi- 
mentalement par  son  absence  de  virulence  pour  le 
cobaye. 

17",  18".  Je  n'ai,  siir  ce  sujet,  aucune  experience 
personelle. 

19".  II  existe  au  Soudan  Fran^ais  de  petits  centres 
endemiques  de  trypanose  humaine,  comme  ceux  de 
Kati,  de  Koulikoro,  oii,  sans  aucun  doute,  le  gros 
gibier  sauvage  fait  defaut ;  mais  dans  tons  ces  centres 
on  rencontre  des  tse-tse. 

20".  La  transmission  directe  exige  un  parasitisme 
abondant  dans  la  circiilation  periphcrique ;  comme  le 
fait  est  exceptionnel,  il  est  probalile  que,  sur  les 
territoires  du  Niger,  le  principal  agent  de  propagation 
de  la  maladie  est  la  tse-tse. 

21".  Les  autres  insectes  heniatophages  ne  me 
paraissent  jouer  qu'un  role  secondaire  dans  la  trans- 
mission du  Trypanosoma  gamhiense. 

22°,  23°,  24°,  25°.  Aucune  opinion  sur  ce  sujet. 

26°.  Dans  les  centres  endemiques,  oil  les  gites  a 
tse-tse  sont  de  minime  etendue,  et  souvent  tres 
eloignes  des  immenses  gites  constitues  par  les  galeries 
forestieres,  je  crois  que  I'homme  est  le  seul  reservoir 
a  virus. 


Dans  les  vastes  gites  du  Bani  et  de  la  Volta  Noire 
la  glossine  ne  peut  s'infecter  sur  I'homme  qui  a  fui 
def)uis  longtemj)s  ces  regions  inhospitalieres. 

La  preuve  est  faite  du  danger  de  la  navigation  sur 
ces  fleuves  en  pleine  saison  des  pluies  pendant  les 
mois  de  juillet  et  aofit ;  on  a  hiiit  chances  sur  dix  de 
s'y  infecter.  II  faut  done  que  la  glossine  trouve  un 
reservoir  a  ^drus  ailleurs  que  cliez  I'liomme  ;  c'est  tres 
probal)lemeiit  dans  le  sang  d'un  animal  sauvage 
(ju'elle  va  puiser  le  germe  infectieux. 

27°.  Je  n'ai  jamais  observe  de  cas  de  trypanosomiase 
hereditaire  chez  la  mouche. 

28°.  Si  Ton  admet  que  Trypanosoma  gamhiense  du 
Congo  est  identique  au  trypanosome  humain  de  la 
boucle  du  Niger,  on  est  oblige  de  recoiniaitre  une 
difference  dans  leur  virulence.  II  est  certain  que  le 
trypanose  evolue  plus  lentement,  et  est  moins  grave 
chez  le  Soudanais  que  cliez  le  Congolais. 

Te  rPANOSOMIASES  CHEZ  LES  AnIMAUX 
DOMESTIQTTES. 

29".  Trois  trypanosomiases  se  rencontrent  dans  les 
zones  a  tse-tse  de  la  boucle  du  Niger.  La  plus 
repandue  est  indiscutablement  celle  qui  I'econnait 
comme  agent  pathogene,  Trypanosoma  cazalhoui ;  je 
ne  connais  point  de  regions  a  glossines  qui  en  soit 
indemne  ;  elle  a  ete  observee  et  etudiee  pom*  la 
premiere  fois  par  Cazalbou  en  1904,  Par  ordre 
d  "importance  nous  donnerons  la  seconde  place  a 
Trypanosoma  pecaudi  qui  etend  ses  ravages  tout  le 
long  des  grands  fleuves  de  la  boucle  du  Niger,  le  Bani, 
et  la  yolta  Noii'e,  et  de  leui-s  nombreux  affluents. 
Cette  trypanosomiase  parait  s'etre  cantonnee  dans  ces 
importants  gites  a  tse-tse ;  elle  n'a  pas  encore  elu 
domicile  dans  les  gites  du  Niger  et  de  ses  affluents. 

Trypanosoma  dimorplion  est  beaucoup  plus  rare ; 
et  pratiquement  je  le  considere  comme  j)eu  dangereux. 

II  parasite  surtout  les  chiens  et  s'observe  assez 
rarement  chez  les  bovides  et  les  equides. 

Le  domaine  geographique  de  ces  redoutables 
trypanosomes  est  celui  des  mouches  qui  les  convoient, 
Glossina  palpalis  et  tachino'ides.  Glossina  morsitans 
est  fort  rare  :  aussi  les  consideration.s  qui  vont  suivre 
ont-elles  trait  aux  deux  premieres  especes,  en 
considerant  la  troisicme  comme  jouant  un  role  tres 
efface  dans  la  transmission  des  trypanosomiases. 

Je  ne  re  viendrai  point  sur  les  recherches  de  Roubavid 
et  de  Bouet  et  les  mieunes,  determinant  I'aive  de 
distribution  des  glossines  dans  la  boucle  du  Niger ; 
je  n'insisterai  pas  sur  les  conditions  de  temperature  et 
d'humidite,  qui  cautonnent  ces  mouches  dans  telle  ou 
telle  region,  les  rendent  infectieuses  en  cei'tains  points, 
inoff'ensives  en  d'autres  ;  je  ne  classerai  point  les  gites 
en  temporaires  ou  permanents,  f)Our  runi<j^ue  raison, 
qu'au  point  de  vue  epidcmiologi(pie,  ils  ont  tous  deux 
la  meme  imjiortaiice  et  que  certains  gites  temporaires 
peuvent  parfois  ctre  plus  dangereux  que  les  gites 
permanents  doiit  ils  sont  issus.  Je  me  coiitenterai  de 
passer  en  revue  et  d'etudiei'  les  causes  de  contamination 
de  I'animal  doniestique  dans  la  coloiiie.  Les  conditions 
de  I'infection  peuveiit  etre  varices ;  elles  relevent 
toujours  de  deux  sources  :  1°  la  glossine,  second  hote 
du  trypanosome ;  2"  les  autres  mouches  piqueuses 
principalement  les  stonioxes,  qui  ne  sont  que  des 
agents  de  transmission  directe  de  la  maladie.  Mon 
opinion  sur  le  role  compare  des  glossines  et  des 
stonioxes  dans  la  transmission  des  trypanoses  animales 
a  etc  pnblice  dans  ime  note  a  la  Socicte  de  Pathologic 
Exotique  en  1912.  Les  tse-tse  demeurent  certainement 
I'agent  de  transmission  le  plus  redontable  puisqu'elles 
sont  seules  capables  d'entretenir  des  centres  eiizoo- 
tiques  vrais  et  qu"on  les  trouve  toujours  a  Torigine  des 
cjjizooties. 

La  repartition  geographique  de  ces  mouches  dans 
la  boucle  du  Niger  permet  de  distiuguer  deux  varietes 
de  gites  :  1"  les  galeries  forestieres  qui  s'etendent  le 
long  des  fleuves  sur  des  centaines  de  kilometres ;  2°  les 
petits  cours  d'eau  dont  le  lit  est  enfoui  sous  une 
vegetation  touft'ue.  Les  premiers  sont  des  gites 
continus,  tributaires  les  mis  des  autres  oil  il  serait  bien 
difficUe  d'experimeiiter ;  les  seconds  au  contraire  sont 
generalement  isoles,  sans  aucune  relation  entre  eux, 
et  c'est  avec  eux  que  je  proposerai  certaines  experiences 
qui  me  paraissent  interessantes. 


WRITTEN   STATEMENTS  BY  FORETGN  EXPERTS. 


211 


Etudioiis  maiiitena.nt  avec  plus  de  details  ces  deux 
varietes  de  gites. 

I.  Les  gramh  g/tes.  —  Ce  soiit  des  sources  per- 
manentes  d'infection ;  leur  acccs  est,  en  toute  saison, 
fort  dangereux  ;  il  suffit  en  saison  des  pluies  d"y  laisser 
sejourner  une  heure  im  animal  sensible  pour  etre 
oertain  de  le  parasiter.  Les  indigenes  connaissent  bien 
Finliospitalitc  de  ces  berges  ;  aussi  tieiment-ils  leurs 
troujjeaux  eloignes  de  ces  I'egions  maudites,  qui  sont 
de  venues  complotenient  al)andonnees.  Ces  galeries 
forestieres,  qui  longent  les  cours  d'eau  et  abritent  mi 
nombre  formidable  de  glossines,  se  dressent  partout 
coninie  une  barriere  infra nchissable  aux  troupeaux  en 
transliumance.  Les  franchir,  c'est  vouer  le  Ijetail  ii- 
I'infectiou  certaine,  c'est  voir  en  quelques  semaines 
ff)ndre  de  superbes  troupeaux.  On  ne  pom'ra  eviter. 
([uelleque  soit  larapidite  avec  kKjuelle  un  fasse  franchir 
la  riviere  aux  animaux.  Trypanosoma  caza.lboid.  qui, 
inoculc  h  quelques  bojufs,  trouvera  dans  le  stomoxe 
un  agent  nierveilleux  de  diffusion.  L'abondance  de  ce 
parasite  dans  le  sang  pcripheiique  facilite  siuguliere- 
nient  la  transmission  directe  par  les  insectes  piqueiu's, 
liutes  lialiituels  des  troupeaux.  Les  eleveurs  conservent 
toujours  le  betail  dans  les  paturages  eloignes  des  gites 
il  glossines  ;  ils  doivent  renoncer  a  les  faire  voyager 
et  ils  ne  devront  tirer  profit  de  cette  source  de  richesse 
que  lorscpie  1 'administration  leur  aura  cree  des  routes 
sanitaires,  comportant  de  lai-ges  dcl)oisements  aux 
points  de  passage  des  cours  d'eaux. 

Tous  les  grands  cours  d'eau  de  la  l)oucle  du  Niger 
sont  infestes  pa.r  Trypanosoma  cazalhoui ;  Trgpuiiosomu 
pecandi  ne  pai'ait  pas  exister  dans  la  vallee  pi-oprement 
dite  du  Niger ;  et  cependant  on  y  rencontre  assez 
souvent  des  equides  qui  ont  ete  infectes  sur  les  bords  du 
Baui;  Glossina  palpalis  on  tachinokles  des  affluents  du 
Niger,  en  amont  de  Bamako,  seraient-elles  inaptes  a 
cvdtiver  ce  virus  Je  n'ai  aucune  opinion  ii  ce  sujet, 
mais  on  pent  preparer  toute  luie  serie  d'expei'iences 
faciles  a  faire  et  qui  peut-etre  confirmeraient  les  vues 
de  Roubaud,  et  etabliraient  nettement  qu'il  existe  bien 
des  races  geograplnques  de  glossines.  Trypianosoma 
pecaudi  a  eln  domicile  dans  tous  les  formidables  gites 
constitues  par  la  Volta  noire,  le  Bani  et  leui's  affluents. 
Pour  s'en  convaincre  il  suffit,  comme  je  I'ai  fait, 
d'emmener  sur  ces  com-s  d'eau  pendant  deux  a  trois 
jours  quelques  cliiens  pour  les  y  voir  tous  se  contaminer. 

De  tous  ces  grands  gites  le  plus  interessant  est 
indiscutablement  le  Banifing,  un  des  principanx 
affluents  du  Bani;  il  est  infecte  par  Trypunosoma 
(jatnhiense.  Trypanosoma  pecaudi,  et  Trypanosoma 
cazalhoui;  il  est  tellement  redoute  des  indigenes  ([ue 
les  pecheurs  eux-memes,  si  pen  soucieux  de  leur  santc, 
refusent  d'y  naviguer.  Je  I'ai  parcouru  sur  une 
cinquantaine  de  kilometres ;  un  silence  impressionnant 
regne  le  long  de  cette  iufernale  riviere  oii  les  tse-tsc  s'y 
voient  en  quantite  inci'oyable.  Jamais  mes  matelots 
n'avaient  ete  autant  piques  et  ils  me  suppliaient  en  fin 
de  journce  de  les  ramenei'  sur  le  Bani. 

Bien  que  I'indigene  ait  fui  ces  rives  inliospitalieres 
depuis  de  noniljreuses  annees,  elles  u'en  demeurent  pas 
moius  un  foyer  permanent  de  trypanosome  liumaine. 
■Ml  meme  titre  que  les  iles  du  lac  Victoiia..  signalees  jiar 
Bruce  et  ses  collaborateurs,  dont  les  glossines  sont 
encore  infectantes  malgro  la  disptiriticm  de  I'homme 
dejiuis  plusieurs  annees. 

Oil  est  le  reservoir  a  virus  ?  Dans  le  sang  de  quel 
animal  les  tse-tse  irouvent-elles  Trypanosoma,  yam- 
h/'ciise  I  Voila  un  point  qui  me  parait  encore  fort 
obscur  et  je  ne  suis  nullement  convaincu,  malgrc  les 
interessantes  decouvertes  de  ces  dernieres  annees.  (pie 
ce  soit  les  antilopidcs  qui  eutretiennent  I'endemicite  de 
ces  centres. 

Dans  les  regions  qu'arrose  le  Banifing,  la  saison  des 
pluies  dui'e  environ  cinq  mois  ;  elle  commence  en  avril 
et,  des  la  fin  juin,  les  nappes  d'eau  stagnantes  sont 
suffisament  repandues  dans  la  campagne  pour  que  le 
gibier  sauvage  ne  se  trouve  jilus  dans  la  necessite,  comme 
en  saison  seche,  de  venir  s'abreuver  aii  fleuve.  Souvent, 
sur  de  tres  grandes  distances.  I'acces  de  la  riviere  est 
rendu  fort  difficile,  siuon  impossible,  par  les  inondations 
qui  isolent,  pour  ainsi  dire,  les  gites  a  glossines. 

Or,  c'est  prcL-isement  a  I'epoque  ou»  les  antilopes  se 
tiennent  eloignees  des  cours  d'eau  que  les  gites  sont  en 
pleine  prosperite,  que  le  nombre  des  glossines  atteint 
son  maximum,  et  que  leur  pouvoir  infectant  est  le  plus 


considerable.  Oil  done,  a  ce  moment-la,  la  tse-tse 
trouve-t-elle  le  sang  necessaire  a  son  existence  ?  Peut- 
etre  chez  les  oiseaux,  mais  ils  sont  plutot  rai'es  ;  il  est 
probable  que  la  majcjrite  se  nourrissent  aux  dtqjens  des 
botes  permanents  de  la  riviere,  les  hippopotames  et  les 
caimans.  On  les  y  rencontre  en  tres  grand  nombre  ; 
et  j'ai  traverse  des  biefs,  oil  vivaient  de  veritables 
troupeaux  de  10  ii  15  hippopotaraes.  C'est,  avec  le 
caiman,  I'unique  habitant  vraiment  sedentaire  de  ces 
vastes  gites  a  glossines  ;  pourquoi  u'entrejorendiuit-on 
pas  quelques  recherclies  en  vue  d'clucider,  une  fois 
pour  toutes,  le  role  de  I'liippopotanie  dans  la  con- 
servation des  tryi>anosomes  humaines  on  animales. 
L'expcrience  n'est  pas  impossible  et  je  dirai  plus  loin 
comment  je  la  conrois.  Elle  me  parait  l)ien  plus 
difficile  avec  les  caimans,  sans  cependant  etre 
irrcalisable. 

Les  partisans  de  I'antilope,  reservoir  a  virus, 
m'objecteront  (pie  les  ghjssines,  pouvautvivre  six  mois, 
s'infectent  naturellement  en  saison  seche  alors  que  le 
gibier  sauvage  doit  o))ligatoirement  venir  chen^her  de 
I'eau  il  la  riviere. 

Mais,  alors,  comment  se  fait-il  ([u'en  mai  et  juin 
I'acces  du  fleuve  soit  jDeu  dangereux  pour  les  animaux 
domesticpies.  et  qu'il  faille  les  yenvoyer  boii-e  plusieurs 
fois  pour  les  infecter  alors  qu'uii  seul  voyage  est 
suffisant  en  juillet  et  aoiit  H  C'est,  me  rtipondra-t-on, 
(ju'eu  plein  et(?,  le  nombre  des  mouches  s'est  consid(.'r- 
ablement  accru  et  que  les  animaux  sont  plus  piques 
qu'en  mai  et  juin.  J'accepte  cette  maniere  de  voir, 
mais  elle  n'explique  pas  pourquoi  le  pourcentage  des 
glossines  infectees  est  bien  plus  (?leve  a  r(,^poque  oil  les 
antiloj)es  n'ont  plus  acccs  au  fleuve  depuis  deux 
mois  ? 

Je  tenais  ii  pivsenter  ces  ol)servations,  jJarce  (pie  jo 
reste  convaincu  ipie  I'antilope  n'est  pas  un  I'cservoir  a 
vii-us  de  premiere  importance,  et  (pi'elle  ne  joue  aucim 
r(jle  dans  la  conservation  du  virus  dans  les  grands 
gites  ii  ts(?-ts(e. 

En  rcsu.me,  il  existe  dans  la  b(nicle  du  Niger 
certains  cours  d'eau  entre  autres  le  Banifing  qui  sont 
desert('s  depuis  l()ngtemps  par  I'homme  et  qui  persistent 
ii  etre  des  foyers  ii  Trypanosoma  gamhiense.  L'infec- 
tion  parait  certaine  pour  ceux  (pii  s'y  aventurent  en 
pleine  saison  des  pluies,  au  moment  nfi  les  glossines  y 
pulluleut  et  sont  le  plus  infectantes.  C'est  r(?poque 
oil  le  gibier  sauvage  n'a  jilus  acccs  au  fleuve  et  oil  les 
seuls  animaux  s(?dentaires  que  Ton  y  rencontre  sont 
rhij^poiJotame  et  le  caiman.  "  La  ts(?-tsc  est  la  mouche 
de  I'hipijopotame  "'  dit  I'indigene.  Que  Ton  dc'montre 
done  une  bonne  fois  que  ce  pachyderme  ne  jteut  pas 
etre  un  reserv()ir  ix  Trypanosoma  gainbicnsc .  et  rhy|)o- 
thcse  de  I'antilope  reprendi'a  alors  toute  son  importance. 
Je  ne  mets  point  en  doute  I'infection  naturelle  de 
Viwxihloiie  Trypanosoma  gamhiense;  ce  parasitisme  n'a 
nullement  lieu  de  nous  surprendre,  puisque  exp(;ri- 
mentalement  tous  les  bovid('s  sont  sensibles  ii  ce  virus. 
Mais  (pie  ce  sang  si  pen  infectieux,  ou  les  trypano- 
somes  sont  extremement  rares,  soit  capable  d'infecter 
les  glossines  dans  la  proportion  de  5  <a  10  pour  cent, 
j'eu  doute  un  pen. 

IL — Les  peiits  gites. — A  c(')tt'  des  vastes  gites, 
(pie  sont  les  galeries  forestieres.  et  qui  sillonnent  tous 
les  territoires  de  la  ])oucle  du  Niger  d'importaiits 
foyers  end(''mi(pies  de  trypanosomiase,  existent  une 
succession  de  petits  gites  permanents,  isol(''s  les  uns 
des  autres,  et  constitu(''s  par  les  rives  bois(2es  de  petits 
cours  d'eau,  tributaires  des  fleuves  et  rivieres  aux 
l)erges  nues.  Distauts  de  plusieurs  ki](jm('tres  les  uns 
des  autres,  ces  ri''sei"voirs  ;\  glossines  s(_)nt  g(''n(''ralement 
ind('pendants ;  ils  ne  sont  pas  tous  infect ('••■^ ;  mais 
dans  la  plupart  y  vivent  des  tstvtse  convoyant 
Trypanosoma,  cazalhoui.  pecaudi  ou  gamhiense.  Je  n'ai 
jamais  rencontiv  ensemble  ces  trois  jiarasites.  Dans 
la  valK'e  du  Niger  ces  gites  sont  surtoiit  des  foyers  de 
Trypanosoma  cazalhoui ;  (pielques  uns  sont  a  la  fois 
infectes  par  le  Trypanosoma,  cazalhoui  et  Trypjanosoma 
gamhiense.  Dans  la  vall(;e  du  Bani  et  de  la  Volta  Noire 
ces  gites  sont  principalement  infectes  par  Trypanosoma 
pecaudi;  quehpies  uns  sont  des  foyers  a  Trypanosoma 
dimorphon. 

Les  foyers  ii  Trypanosoma  cazalhoui  et  Trypanosoma 
gamhiense  de  la  vall(je  du  Niger  me  sont  mieux  connus 
que  ceux  du  Bani  et  de  la  Volta  Noire  ;  c'est  d'eux 
(pi'il  sera  (piestion  dans  les  consid(3rations  suivantes. 
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Daus  la.  plaine  de  Bamako  se  clresse  uue  nouvelle 
ville  europeenne,  capitals  de  la  colonic  du  Haut 
Senegal  et  Niger,  qui  groupe  autour  d'elle  une  serie  de 
villages  noirs  d'une  population  d'environ  10  mille 
habitants.  La  vallee.  large  d'une  dizaine  de  kilometres, 
est  riche  en  paturages  et  de  nomlireux  troupeaux  y 
yivent  en  de  parfaites  conditions.  Cependant  de  temps 
a  autre  quelques  epizootics  viennent  surprendre 
Televeur  et  decimer  son  betail ;  j'ai  eu  loceasion  d'en 
observer  quelques  unes  et  je  puis  affirmer  quelles 
relevent  toutes  de  Trypanosoma  cazalhoni.  L'indigene 
mene  paitre  ses  bovides  en  aval  de  la  ville,  sur  la  rive 
gauche  du  Niger  aux  lierges  nues,  et  qui,  sur  pres  de 
15  kilometres  de  distance,  ne  recoit  aucun  affluent. 
L'etat  sanitaire  de  ces  troupeaux  est  toujours  parfait ; 
la  maladie  ne  sy  declare  que  s"lls  ont  accidentellement 
frequeute  les  paturages  en  amont  de  Bamako ;  la  les 
bergers  ne  trouvent  d'abreuvoir  pour  leurs  animaux, 
qu'a  Tunique  covirs  d'eau  infeste  de  glossines.  appele  le 
Faraco.  II  arrive  assez  souveut  que  Tentree  dans  le 
troupeau  d'lin  ou  de  plusieurs  boeiifs  infectes  soit 
suivie  d'une  poussee  epizootique  serieuse ;  I'agent  de 
transmission  en  jeu  est  alors  le  stomoxe. 

La  diifusion  de  la  maladie  par  cet  insecte  est 
facilitee  par  F  extreme  richesse  en  parasite  du  sang 
peripherique  de  ranimal  malade. 

11  existe  done  pres  de  Bamako  un  gite  permanent  a 
glossines  palpalis,  centre  eudemique  de  Trypanosoma 
cazalbom.  forme  par  les  rives  boisees  d'un  petit  cours 
d'eau,  le  Faraco,  dont  la  largevir  moyeuue  ne  depasse 
gaiere  cinq  metres.  Ce  gite  prosente  certains  carac- 
tcres,  communs  a  tons  les  gites,  aux  grands  comme  aux 
petits.  Les  glossines  y  deviennent  tres  rares  en  saison 
seche.^de  decemhre  a  avi'il,  pour  se  multiplier  des  les 
premieres  pluies  eu  mai,  et  atteindre  leur  chift're 
maximum  en  juillet,  aout  et  septembre.  Leur  pouvoir 
infectieux  evolue  parallelement ;  il  n'est  jamais  nul, 
puisqu'en  pleiue  saisou  seche  on  pent  encore  infecter 
des  animaux  tres  sensibles  comme  les  zeljus,  a  la 
condition  toutefois  de  les  y  conduire  boire  pendant 
plusieurs  jours  de  suite.  II  est  a  son  maximum  en 
pleine  saison  des  pluies,  ou  I'infection  eclate  apres  un 
voyage  unique. 

En  saison  seche  les  glossines  sout  cantonnees  dans 
les  zones  les  plus  toufBues  de  la  riviere,  dont  I'acces  sur 
la  majeure  partie  de  son  parcours  reste  sans  danger 
aux  animaux  domestiques.  Des  le  mois  de  juin  la 
repartition  n'est  plus  la  meme  et  la  tse-tse  se  rencontre 
tout  le  long  du  cours  d'eau ;  c'est  alors  que  les 
bestiaux  qui  vont  y  boire  contractent  Trypanosoma 
cazalboui. 

Le  Faraco  est  distant  d'lme  dizaine  de  kilometres 
de  toute  autre  riviei-e  a  glossines ;  c'est  un  gite 
completement  isole  sur  lequel  il  serait  facile  d'experi- 
menter.  Dans  ce  foyer  de  Trypanosoma  cazalboui 
les  mouches  s'infectent  j)rincipalement  sur  I'animal 
malade.  On  sait  que  cette  trypanosomiase  a  une 
evolution  subaigue  chez  les  bovides,  et  chronique 
chez  les  equides.  La  race  zebue,  et  d'autres  races  de 
la  boucle  du  Niger,  importees  dans  la  vallee  de  Bamako 
pou.r  les  besoins  de  la  ville,  ou  pour  I'exportation  siu- 
d'autres  provinces,  sont  tres  sensibles  a  ce  viiais ;  en 
pleine  epizootic  on  voit  la  maladie  evoluer  en  un  mois 
et  le  sang  peripherique  etre  extremement  parasite. 
C'est  avec  ces  animaux  et  avec  des  moutons  egalement 
tres  sensibles  que  j'ai  pu  experimentalement  infecter 
des  glossines  dans  la  projiortion  de  2.5  a  40  j^our  cent. 
II  est  done  tout  naturel  de  penser  que  les  tse-tse 
trouvent  des  conditions  parfaites  d'infection  dans  les 
troupeaux  que  les  bergers  ont  la  mauvaise  habitude 
de  mener  boire  au  Faraco,  et  que  I'existence  d'un 
autre  reservoir  a  virus  est  peu  probable.  D'ailleurs 
on  ne  rencontre  point  de  grandes  antilopes  dans  la 
vallee  ;  on  en  voit  de  la  petite  espece,  de  la  taille  d'une 
chevre,  qui  ne  viennent  a  la  riviere  qu'en  saison  seche. 
Quelques  chasseurs  m'ont  procure  plusieiu-s  fois  I'occa- 
sion  d'examiuer  le  sang  de  ces  animaux  ;  je  n'y  ai 
rencontre  aucun  parasite.  Inutile  de  dire  que  dans 
ces  etroits  cours  d'eau  ne  vivent  ni  hippopotame,  ni 
caiman. 

La  preuve  de  I'animal  malade,  seul  reservoir  a 
virus,  infectant  les  glossines  du  Faraco  pouixait  etre 
facilement  faite,  en  surveillant  ce  gite  dont  I'etendue 
est  d'environ  dix  kilometres  ;  on  en  interdirait  I'acces 
a  tout  animal  domestique  pendant  toute  une  annee  de 


juin  a  juin,  et  si  en  juillet  et  aout  suivants  les  mouches 
restaient  infectantes,  on  sei-ait,  je  crois,  en  droit 
d'affirmer  I'existence  d'une  source  d'infection  chez  le 
gibier  sauvage. 

Tant  que  cette  preuve  ne  sera  pas  faite  je  persisterai 
dans  mon  opinion  que  les  petits  gites  a  glossines  sont  des 
foyers  de  trypauosome  entretenus  par  la  f requentation 
d'animaux  domestiques  porteurs  de  germes. 

Quand  ces  gites  sont  infectes  par  Trypanosoma 
gambiense,  ce  n'est  point  chez  I'animal  sauvage  mais 
bien  dans  le  sang  de  I'homme  malade  que  la  glossine 
puise  le  virus. 

L'histoire  du  centre  de  Koulikoro,  etudie  par 
A.  Leger,  vient  appuyer  ma  maniere  de  voir.  Trois 
indigenes  sont  en  etat  d'hypnose  evidente ;  on  les 
conduit  a  ce  medecin,  qui  fait  une  enquete  sur  la  cause 
de  leur  contamination  et  decouvre  un  gite  a  glossines 
palpalis  dans  le  voisinage  du  village  ;  il  examine  le 
.'^ang  des  indigenes  qui  ont  I'habitude  d'aller,  chaqiie 
jour,  f aire  leurs  ablutions  pres  de  ce  gite  et  trouve  quatre 
porteurs  de  ti-ypanosomes  ;  le  sang  de  I'uu  d'eux  est 
meme  assez  riche  en  ]iarasites,  C'est  evidemment.  sur 
eux,  que  s  infectent  les  glossines.  II  eut  ete  cependant 
interessant,  non  point  de  detruire  ce  gite,  comme  on 
I'a  fait,  mais  de  le  conserver,  en  en  interdisant  I'acces 
a  I'indigene,  afin  de  se  rendre  compte,  si,  apres  un 
an,  les  glossines  etaient  encore  parasitees  par  le 
trypanosome  humain.  Dans  I'affirmative  I'origine 
animale  du.  virus  deveuait  alors  probable. 

D'autres  petits  centi-es  endemiques  d'hyj)nose, 
parfaitement  isoles,  semblables  a  celui  de  Koulikoro, 
existent  certainement  dans  la  colonic  ;  on  pourrait  en 
rechercher  et  experimenter  sur  eux. 

Conclusion.  —  II  existe  dans  la  colonic  du  Haut 
Senegal  et  Niger  deux  varietes  de  foyers  endemiques 
de  trypanosomiase  animale  et  humaine  ;  ceux  qui  sont 
constitues  par  les  importants  gites  a  glossines  des 
galeries  forestiei-es,  et  ceux  qui,  independants  et  isoles 
des  grands  gites,  sont  disscmines  laar-ci  par-la,  le  long 
des  petits  cours  d'eau,  a  vegetations  touffues,  mais 
triljutaires  de  lleuves  et  rivieres  a  berges  nues.  Les 
premiers  sont  indestructibles.  Bien  que  I'liomme  les 
ait  fuis,  ils  restent  infectes  et  tres  probablement  le 
reservoir  a  virus  doit  etre  le  sang  d'mi  ou  de  plusieurs 
animaux  sauvages,  qui  ne  me  paraissent  pas  encore 
suffisamment  determines. 

Oe  sera  sur  la  destruction  de  ces  porteurs  de 
germe  que  devra  s'orienter  la  prophylaxie,  si  toutefois 
I'homme  est  capable  de  les  atteindre.  Les  seconds 
sont  bien  moins  dangereux  ;  il  est  facile  de  les  detruire 
par  le  debroussaillement ;  il  serait  meme  urgent  de 
prendre  cette  mesm-e  dans  les  territoires  du  Haut 
Senegal  et  Niger,  oh  ces  gites  jouent  un  role  important 
dans  la  conservation  et  la  diffusion  des  trypanosomiases 
animaies. 

30",  31°.  La  trypanosomiase  animale  la  jjIus  re- 
pandue  est  la  "  Souma  "  dont  I'agent  etiologique  est 
Trypanosoma  cazalboui.  EUe  est  enzootique  dans  toute 
la  iDoucle  du  Niger,  et  determine  de  graves  epizootics 
dans  les  troupeaux,  principalement  chez  les  zebus  qui 
I'epresentent  I'esjjece  de  beaucoup  la  plus  sensible. 

Cette  trypanosomiase  infecte  naturellement  tons 
les  bovides  ;  elle  revet  chez  eux  une  allure  rapide,  tuant 
en  trois  ou  quatre  semaines,  parfois  en  huit  joiu-s  ;  la 
mortalite  fort  clevee  atteint  90  pour  cent. 

L'evolution  lente  est  exceptionnelle.  Certaines 
especes,  telle  que  le  petit  boeuf  bambara,  sont  considei'ees, 
par  beaucoup  d'auteurs,  comme  beaucoup  moins  sen- 
sibles. Ce  n'est  j^oint  mon  avis  ;  ces  animaux  se  sont 
toujours  montres  experimentalement  tres  faciles  ii 
infecter  et  la  maladie  a  evolue  rapidemeut  chez  eux ; 
j'ai  pu  etudier  I'infection  naturelle  chez  des  genisses 
contaminees  au  laboratoire  par  des  stomoxes ;  ces 
animaux  sont  morts  apres  huit  jours  de  maladie.  Leur 
resistance  n'est  done  qu'apparente  et  leur  acclimate- 
ment,  en  pays  repute  inhabitable  aux  autres  bovides, 
releve  de  certains  facteurs  qui  m'echappent.  Je  croirais 
volontiers  qvie  les  raisons  principales  de  cette  immunite 
se  trouvent  etre  tout  simplement  les  soins  particuliers 
dont  les  entourent  leurs  proprietaires  dans  les  colonies 
cotieres,  et  I'absence  en  ces  regions  d'equides  que  je 
considers  comme  le  plus  dangereux  des  reservoirs 
•A  virus. 

Les  chevaux  et  les  anes,  en  effet,  sont  beaucoui) 
plus  resistants  au  Trypanosoma  cazalboui ;  chez  eux 
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la  maladie  revet  toujours  una  alliu-e  cln-oiiir^ue  ;  elle  lie 
tue  qii'iir  longue  echeaiice,  apres  deux  a  trois  aiis  et  plus 
d'infection,  et  roquidc,  au  conrs  de  sa  tiypanosomin.se, 
heberge  souvent  dans  la  circulation  peripherique  do 
nombreux  j^arasites. 

J'iii  parcouru  180  kilometres  en  six  Jours  avec  un 
cheval.  en  apparence  de  bonne  santc,  et  dont  le  sang 
fourraillait  de  trypanosome.  Les  anes  peuvent  aussi 
etre  fortement  parasites,  sans  cesser  de  foiu-nir  le 
scrieux  effort  que  reclament  d'eux  les  marchands 
amlmlants,  et  les  cultivateurs.  Les  cquides  s(nit  done 
de  dangereux  porteurs  de  Trypanosoma  cazalhoui  et  ce 
sout  eux,  i).  mon  avis,  qui  disseminent  la  maladie,  et 
joueiit  un  role  preponderant  dans  sa  propagation. 

La  plui^art  des  epizootics  ont,  done,  comme  point 
de  depart  soit  la  frequentation  de  cours  d'eau  iiifestes 
de  glossines,  soit,  dans  les  regions  indemnes  de  tse-tse, 
rintrodnctiou  dans  le  troupeau  d'lm  animal,  bovide 
ou  equide.  tres  parasite,  dont  le  sang  tres  infectieux 
favoiise  la  transmission  direete  du  tryi^anosome  par 
les  stomoxes. 

Les  glossines  des  petits  cours  d'eau  s"infectent 
vraisemblablement  en  prenant  leur  repas  sm-  des 
animaux  domestiques  malades  ;  le  role  du  gibier  me 
parait  secondaire.  Je  n'ai  point  iDarticnlierement 
etudie  le  degre  d'infection  des  grands  gites  ;  aussi 
je  n'emettrai  aucune  opinion  sur  rorigiiie  de  leur 
contamination. 

Le  dohroussaiUeiH.ent  des  petits  gites.  Vimhoutvilla<jc 
des  troiqKaux  et  des  equides  en  transhumance.  cvitant 
rinfection  par  transmission  direete  des  troupeaux 
autochtones,  rcdiattaf/c  dc  tons  les  porteurs  de  f/ervies. 
me  paraissent  etre  les  l:>ases  principales  d'une  prophy- 
laxie  serieuse. 

Dans  le  Haut  Senegal  et  Niger  Trypanosoma 
caznlboui  est  si  rare  chez  les  ovides  (|ne  j'cmiets  a 
dessein  d'en  joarler. 

Trypanosoma  pcavndi  est  moins  rcparidii  ;  il  est 
extremement  rare  dans  la  vallce  proprenient  dite  du 
Niger mais  en  revanche  il  a  elu  domicile  dans  les 
vastes  gites  a  glossines  du  Bani.  de  la  Volta  Noire  et 
de  ses  affluents. 

II  parasite  naturellement  les  equides.  les  bovides 
et  les  chiens.  Equides  et  bovides  rcagissent  differem- 
ment,  mais  a  I'inverse  de  ce  qui  se  passe  avec  le 
Trypanosoma  cazalhoui.  Ici  I'animal  sensible  est  le 
cheval ;  c'est  chez  hii  (jue  la  maladie  evolue  assez 
rapidement,  en  trois  a  hiiit  semaines  ;  la  luort  est 
la  regie. 

Rapidement  raniiiial  est  hors  d'etat  de  travailler. 
et  de  fournir  les  plus  petites  etapes.  Son  sang,  riche 
en  parasites,  le  rend  dangereux  j^our  ses  voisins  d'ecurie, 
ou  de  paturage  ;  mais  il  n'est  point  capalsle  de  propager 
au  loin  la  maladie. 

Les  anes  paraissent  moins  sensibles.  et  ceux  que 
j  ai  pu  etudier  dans  la  vallee  de  la  Yolta  noire,  au 
poste  de  Boromo,  etaient  en  parfaite  sante.  Un  leger 
larmoiement  m'avait  incite  a  examiner  leur  sang  et 
j 'avals  eu  la  surprise  d'y  rencontrer  de  tres  nombreux 
IDarasites.  Les  proprietaires  refusaient  d'ailleurs 
I'abbattage,  pretextant  les  excellents  services  que  ces 
animaux  leur  rendaient.  J'eiis  I'idee  de  les  faire 
marquer  au  fer  rouge,  et  j'ai  su  qu'un  an  apres  mon 
passage  ces  anes  etaient  encore  tres  bien  portants ; 
j  ignore  s'ils  etaient  encore  porteurs  de  germes.  Jc 
reste  convaincu  que  ce  fait  n'est  pas  exceptionnel 
et  je  ferai  volontiers  jouer  un  role  pre2)ouderant  a, 
ces  equides  dans  la  diffusion  de  la  maladie  en  pays 
d'elevage. 

Les  bovides  sont  peu  sensibles  ;  leiu-  parasitisme  se 
traduit  par  quelques  rares  trypanosom es  dans  une 
goutte  de  sang :  leur  role  est  done  uegligeable  dans  la 
transmission  direete  par  les  stomoxes  et  autres  insectes 
hematophages.  Seraient-ils  de  dangereux  reservoirs  a 
virus  oil  s'infecteront  les  glossines  ?  C'est  peu  pi-obable. 
parce  qu'ils  ne  frequentent  point  les  galeries  forestieres 
et  qu'il  est  toujours  experimentalement  fort  difficile 
d'infecter  des  tse-tse  en  les  noiirrissant  d'un  sang  peu 
tiypanosome. 

Parmi  les  autres  animaux  domestiques  tres  sensibles 
a  Trijpanosoma  pecandi  et  qu'un  parasitisme  peripherique 
tres  intense  rend  dangereux,  je  citerai  le  cliien,  qui  n'a 
jamais  pu  s'acclimater  dans  les  foyers  enzootiques  a 
Tr.  pecaudi.  C'est  chez  lui  que  la  maladie  evolue  le  plus 
rapidement;  il  est  eiilevc  en  sept  a  huit  jours.  Tres 


recherche  par  les  tse-tse  qui  le  piqueiit  beaucoup  plus 
volontiers  que  I'homme,  il  est  harcele  par  ces  insectes, 
et  se  jette  a  I'eau  plutot  que  de  rester  dans  la  barque  ; 
j'ai  du  attacher  les  t  rois  que  j 'avals  emmenes  ;  cinq 
jours  apres  le  depart,  lis  etaient  tons  parasites. 

Equides  et  chiens  sont  done  les  seuls  animaux 
sensibles  dont  j'envisagerai  le  role  dans  la  propagation 
de  cette  trypanosomiase. 

lis  s'infectent  toujours  dans  ce  que  j'ai  appele 
"  les  grands  gites."  Comme  ils  ne  les  frequentent 
qu'accidentellement,  que  la  plupart  d'entre  eux  meurent 
tres  vite  et  n'ont  pas  le  temps  d'aider  a  la  diffusion  de 
la  maladie  jmr  transmission  direete,  comme  les  regions 
les  plus  infectces,  ou  I'animal  sensible  contracte  a  coup 
sur  la  trypanosomiase,  sont  paifaitement  abandonnees, 
il  parait  evident  que  le  principal  reservoii'  a  virus  n'est 
point,  comme  pour  Trypanosoma  cazalhoui,  I'animal 
domestique  malade,  mais  bien  un  animal  sauvage. 
J'ignore  K  (juel  genre  il  appartient.  si  c'est  un  antilopide, 
im  saurien  ou  un  pachyderme.  Une  etude  serree  du 
probleme  dans  les  galeries  forestieres  du  Banifing 
13om-rait  peut-eti-e  traucher  la  question. 

La  prophylaxie  decoulera  de  la  coniiaissance  precise 
du  ou  des  reservoirs  a  virus.  L'abattage  de  I'animal 
trypanose  reste  toujours  une  excelleute  mesure.  On 
y  adjoindra  le  debroussailleiiient  des  rives  limite  a  500 
metres  pour  peruiettre  de  franchir  sans  danger  les 
zones  dangereuses. 

Je  n'ai  rencontre  le  Trypanosoma  dimorplion  que 
chez  les  chiens  de  la  vallee  de  la  Volta  Noire  (voir 
•'  Bulletin  de  la  Societe  de  Pathologie  Exotique  1912.") 
C'est  un  parasite  peu  repaudu  dans  les  territou'es  que 
j'ai  parcourus  ;  il  serait  plus  frcquemment  observe 
chez  les  bovides,  les  equides.  et  les  chiens  des  colonies 
cotieres.  Chez  les  chiens  de  la  Yolta  la  maladie  revet 
une  allure  clironique.  cachectisante  qui  ccntraste 
siugulierenient  avec  revolution  rapidement  mortelle 
chez  ces  animaux  de  Trypanosoma  pecamdi. 

Trijpanosoma  dimorphon  parasitait  des  chiens  qui 
vivaient  au  voisinage  des  gites  a  glossines  et  etaient 
cei'tainement  piques  par  cer,  insectes.  Je  n'ai  point 
observe  la  maladie  chez  les  bovides  ou  les  equides. 

32",  33".  Je  n'ai  eu  qu'une  seule  fois  I'oceasion  de 
faire  des  reeherehes  sur  le  degre  d'infection  d'equides 
dans  les  eeuries  des  haras  de  la  eolonie,  sises  a 
Koulikoro.  Plusieurs  etalons  etaient  morts  de  Try- 
panosomiasc  cazalhoui;  je  voulais  purger  les  ecui'ies 
de  tout  animal  malade  encore  peu  parasite  dont 
I'examen  direct  du  sang  ne  decelait  aucun  parasite, 
mais  dont  le  sang  pouvait  receler  d'un  moment  a 
I'autre  de  nombreux  trypanosomes  et  favoriser  la 
transnrission  direete  du  virus  par  les  insectes  hemato- 
phages autres  que  les  tse-tse. 

J'eus  recours  a  I'inocidation  a  un  animal  sensible, 
le  mouton  a  laiue.  C'est  d'ailleiu-s  la  seule  niethode 
recommandable  ;  I'examen  direct  ou  apres  centrifugation 
du  sang  donne  des  rcsultats  insuffisants. 

Pour  eteindre  la  maladie  dans  ces  eeuries  eloignees 
des  zones  a  tse-tse,  mais  ou  le  stomoxe  suffit  pour 
entretenir  la  maladie,  il  est  neeessaire  de  depister  les 
porteurs  de  germes  afin  de  les  abattre  aussitot. 

Les  animaux  hypersensibles  sont : — 

Pour    Trijiian Osama-    gamhiensc    le  ccrcopitliccus 
■patlias. 

Pour  Trypanosoma  cazalhoui  le  mouton  a  laiiie  et 

le  bceuf  zebu. 
Pour  Trypanosoma  pecaudi  le  chien  et  le  chat. 
La  maladie  est  fatale  pour  tons  ces  animaux. 

Trypanosomiases  chez  les  Animaux  sauyages. 

34".  Les  animaux  sauvages  sont  commuus  dans 
toute  la  eolonie;  les  grandesantilopes  ne  se  rencontrent 
que  loin  des  agglomerations  indigenes,  dans  les  vastes 
jjlaiues  desertiques.  au  voisinage  des  rivieres  a  tse-tse. 
La  petite  espece,  de  la  taille  d'une  chevre,  est  jjIus 
repaiidue.  et  vit  dans  les  j^laines  cultivees.  pres  des 
villages. 

35",  36".  Personuellement  je  n'ai  jamais  ehasse  le 
gros  gibier,  mais  des  amis  m'ont  adi-esse  des  frottis  de 
sang  d'antilojjes  de  la  gi-ande  esijece,  bubale,  koudou ; 
ces  frottis.  tr^s  epais,  etaient  j^releves  aussitot  la  mort 
de  I'animal ;  je  n'y  ai  jamais  vu  de  trypanosome. 

J'ai  pu  sur  le  Bani  me  procurer  trois  caimans 
vivants  ;  leur  sang  ctait  sterile. 
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37°.  38",  39".  Aucune  opinion. 

40".  Pendant  la  saison  seche.  de  decembre  eu  mai, 
les  aniraaux  sauvages  sont  obliges  d'aller  boire  a  la 
riviere.  lis  la  frequentent  deux  fois  par  jour  et, 
puisqu'ils  sont  experimentalement  sensibles  aux  trypano- 
somiases, ils  doivent  certainenient  le  contracter  au 
meme  titre  que  Tanimal  domestique  que  Ton  infecte 
facilement  en  saison  seche.  si  on  lui  fait  frequenter  des 
cours  d  eau  a  glossines. 

Quel  est  celui  d'entre  eux  qui  devient  reservoir  a 
virus.  c'est-i\-dire  contracte  une  maladie  elironique,  ne 
le  tuant  qu"a  longue  echcance.  et  presente  dans  son 
sang  des  parasites  en  assez  grand  nonibre  pour  inf'ecter 
les  glossines  ?  .Te  le  crois  encore  inconnu  pour  tons 
les  trypanosomes  pathogenes.  Serait-cel'antilope  pour 
Tnjimnosoma  gambiense  I  c'est  peu  probable,  et  je 
rcpete  que  les  principaux  foyers  de  trypanose  liumaine 
dans  le  Haut  Senegal  et  Niger  sont  representes  par  les 
vastes  gites  a  glossines  des  bords  de  la  Volta  noire  et 
du  Banifing,  qui  cessent  d'etre  frequentes  par  les 
animaux  pendant  les  quatre  mois  de  I'anuee  oii  les 
tse-tse  sont  le  plus  infectantes.  II  est  bien  difficile 
d'admettre  qu"en  octobre  le  cinq  pom-  cent  environ  des 
glossines,  infectees  naturellenient  par  Trypanosoma 
fjanibiense,  ait  puise  le  virus  dans  le  sang  des  antilopes, 
aux  mois  de  mai  ou  juin. 

Puisque  ce  centre  endcmique  de  try|)auose  est 
deserte  a  la  fois  par  I'liomme,  les  animaux  domestiques 
et  le  gros  gi1;ier,  n'est-il  pas  logiqiie  de  songer  a 
elirainer,  comme  reservoir  possible  i\  virus,  les  botes 
permanents  du  lieuve.  hippopotaraes  et  caimans,  avajit 
d'entrepreudre  de  couteuses  et  difficiles  recherches  sur 
les  antilopes. 

Passons  en  revue,  maintenaut.  les  diftcrentes 
niesures  qui  permettraient  d'esperer  ^'oir  disparaitre 
de  la  boucle  du  Niger  certains  foyers  de  trypanose  et 
nous  feraient  mieux  connaitre  les  sources  d'infection 
des  gi-ands  gites  a  glossines. 

De  la  Pbophylaxie  ues  Trypanosomiases. 
■11". — I.  Maladie  dn.  Smnmeil. 

1".  Fetits  foyers  d'endcmicit''. — En  vue  de  leur  dis- 
parition  nous  conseillerons  le  debroussaillement, 
relativement  facile,  des  gites  permanents  a  glossines, 
frequentes  jjar  I'indigeue,  et  tres  probablement  infectes 
par  I'homme  a\i  debut  de  sa  maladie. 

L'isolement  du  malade  sera  necessaire  pour  eviter 
la  transmission  directe  'pav  les  insectes  hematophages. 
Le  role  du  stomoxe  dans  la  diifusion  de  Trypanosoma 
cazalhoui  dans  les  troupeaux  eloignes  des  zones  a 
tse-tse,  laisse  sujpposer  qu'un  ecto-jjarasite  pourrait 
jouei-  le  meme  role  cliez  rhomme.  Les  flagelles  sont 
indiscutablement  beaucoup  plus  rares,  a  la  deuxieme 
periode  de  la  maladie,  dans  le  sang  du  try2)anose  du 
Niger  que  dans  celui  du  trypanose  du  Congo ;  mais  ils 
peuvent  s'y  montrer  par  intermittence  en  nombre 
siiffisant  ■poxiv  rendre  le  malade  dangereux  pour  les 
personnes  qui  coliabitent  avec  lui.  Pourquoi  un  i^oii, 
une  punaise,  ou  un  moustique  ne  joueraient-ils  pas  le 
role  de  la  lancette  infectee  ?  Oe  n'est  pas  evidemment 
une  certitude,  mais  soyons  en  la  circoustance  aussi 
sages  que  les  indigenes,  et  isolons  comme  eux  les 
trypanosomes.  Ce  but  est  d'autant  plus  facile  a 
atteindre  que  son  application  ne  pent  soulever  des 
difficultes. 

Cet  isolement  ne  s'adresse  mallieui-eusement  qu'  aux 
trypanoses  cvidents.  qu'a  ceux  que  Ton  conduit  aux 
medecins,  ou  qu'une  hypertrophie  ganglionnaire.  seul 
symptonie  visible,  aura  permis  de  decouvrir.  lis 
representent  toujours  la  minoiite  des  portem-s  de 
trypanosomes  ;  ceux  que  nous  devons  considerer 
comme  les  plus  dangereux,  ceux  qui,  parasites  depuis 
peu.  vestent  valides  echapperont  le  plus  souvent  a  nos 
investigations.  Ce  sont  ceux-la  qui  constituent  un 
redoutable  reseiToir  a  virus  ;  ce  sont  eux  qui,  frequen- 
tant  les  petits  gites  a  glossines,  les  infectent.  II  n'y  a 
rien  a  faire  contre  eux,  puisqu'ils  demem-ent  introuv- 
ables,  et  c'est  pourquoi  la  seule  mesm-e  efficace  doit  viser 
la  destruction  de  I'insecte,  deuxieme  hote  du  parasite. 
Elle  est  tres  realisable  et  il  suffira  de  debroussailler  les 
petits  cours  d'eau.  On  les  assecbera,  m'objecteront 
certains  coloniaux.  Peu  importe,  I'eau  ne  manque 
point  dans  les  vallees,  oii  il  est  facile  de  creuser  des 
puits.    Le  gibier  seul  poun-a  en  soulfrir  ;  il  cmigrera. 


Debrousaillement  et  isolement  des  malades,  voila  les 
deux  moyens  que  je  precouise  contre  les  petits  foyers. 

Une  experience,  qui  ne  modifierait  point  la  base  de 
cette  prophylaxie,  mais  dont  le  resultat  serait  fort 
interessant  a  connaitre  et  riche  en  deductions,  pourrait 
ctre  entreprise  dans  ces  petits  foyers  d'liypnose.  Son 
but  serait  de  savoir  si  I'homme  malade  est  I'unique 
reservoir  a  virus  oii  s  "infectent  les  glossines,  ou  bien 
s'il  en  existe  im  autre  en  dehors  de  I'homme.  On 
rechercherait  tout  d'abord  un  foyer,  dans  le  genre 
de  celui  qu'etudiait  A.  Leger  a  Koulikoro.  c'est-a-dire 
nettement  isolc  et  independant  des  grands  gites.  On  en 
interdirait  I'acces  aux  indigenes  par  une  surveillance, 
qui  pouri-ait  conter,  au  maximiun,  3,000  francs ;  les 
glossines  prendraient  leurs  repas  sur  les  animaux 
sauvages.  frequentant  le  gite.  Si  apres  le  laps  de 
temps,  que  les  entomologistes  reconnaissent  suffisant 
pour  le  rajeunissement  du  gite.  les  nouvelles  genera- 
tions etaient  infectees  par  Trijpanosoma  ga^nbiense. 
on  serait  en  droit  de  conclure  on  bien  que  la  maladie 
est  hereditaire  chez  la  mouclie,  ou  bien  qu'il  existe  un 
reservoir  a  virus  chez  I'animal  sauvage.  On  saurait. 
de  la  sorte.  s'il  est  possible  d'assainir  vm  gite  infecte 
par  le  simple  eloignement  de  I'homme. 

2".  Dans  les  (jrands  centres  endcmtques  de  trypanose 
humaine.  le  long  des  rives  boisees  de  la  Yolta  noire,  du 
Bani  et  du  Banifing,  I'hypnose  regne  en  maiti-esse. 
L'homme  a  fui  ces  regions,  et  I'experience  que  nous 
voudrions  voir  tenter  pour  les  petits  gites  est  ici 
realisee  depuis  plusieurs  annees.  Et  cependant  les 
glossines  continuent  a  transmettre  la  maladie  du 
sommeil,  et  I'acces,  en  juillet  et  aout,  de  ces  gites  est 
pour  I'homme  la  certitude  de  s'y  infecter. 

Le  trypanose  ne  joi;e  done  aucun  role  dans  le 
maintien  de  I'endemicite  dans  ces  rcgi(ms.  Avaut 
d'accejiter  les  vues  de  certains  savants,  qui  veulent 
faire  jouer  im  role  important  aux  antilopes,  et  qui 
n'ont  encore  apporte  aucune  preuve  indiscutable  de  ce 
role,  avant  d'enti-eprendre  avec  ces  animaux  des 
experiences  tres  couteuses  et  fort  difficiles,  il  me  parait 
logique  d'eliminer  tovit  d'abord,  comme  reservoir  a 
virus,  les  botes  jiermanents  des  lieuves,  I'hippopotame 
et  le  caiman. 

Les  experiences  me  paraissent  plus  faeiles  qu'avec 
I'antilope  etelles  sont  realisables  assez  economiquement 
dans  les  regions  que  j'ai  parcourues. 

Le  Banifing  et  la  Volta  noire  representent  les  gites 
les  plus  infectes  par  Trypanosoma  riambiense  et 
Trypanosoma,  pecaiuli.  Puisqu'ils  sont  a  la,  fois 
desertes  par  I'homme  et  les  animaux  domestiques,  on 
aura  I'avantage  de  rechercher  par  la  meme  experience 
un  reservoir  possible  pour  deux  virus  dift'erents. 

Des  moeurs  de  I'hippopotame  un  seul  fait  est  a 
relever,  c'est  qu'il  ne  quitte  jamais  le  lleiive  le  jour. 
Sa  chasse.  du  lever  au  coucher  du  soleil,  n'interesse  que 
celui  dont  le  but  est  de  donner  de  la  viande  fralche  a 
manger  aux  indigenes.  Le  pachyderme  frappe  a  mort, 
coule  et  ne  revient  Hotter  a  la  surt'ace  de  I'eau  que  sept  -a 
huit  heures  apres  sa  mort.  C'est  unpen  tard  pour  que 
I'examen  du  sang  ou  son  inoculation  a  I'animal  sensible 
donne  des  resultats  certains.  Pour  connaitre  le  degre 
d'infection  de  ce  pachyderme,  il  me  parait  indispensable 
de  le  chasser  de  nuit,  de  I'abattre  assez  loin  du  lieuve, 
lorsqu'il  pait  en  toute  tranquillite.  Ce  serait  done  la 
chasse  a  I'ait'ut,  celle  mettant  a  la  disposition  du 
medecin  un  animal  i\m  vient  de  mourir,  qui  me  jjarait 
preferable. 

L'experimentateiir.  dont  le  laboratoire  amljulant  peut 
etre  installe  a  quatre  ou  cinq  kilometres  de  la  riviere,  dans 
une  zone  indemne  de  tse-tse,  aura  a  sa  disj)Osition  un 
nombre  suffisant  de  cercopithecus  ^^^'^'"is  pour  Try- 
panosoma fjambiense  et  de  chiens  pour  Tryjmnosoma 
pem  iddi.  II  est  incontestable  que  I'examen  direct  d'uu 
frottis  epais  pourra  parfois  faire  decouvrir  des  porteurs 
de  nombreux  trypanosomes  ;  mais  I'inoculation  a 
I'animal  sensible  reste  le  meilleur  moyen  de  deceler  un 
parasitisme  latent,  susceptible,  par  intermittence,  de 
poussees  infectieuses  avec  parasites  nombreux  dans  le 
sang.  Ces  jjoussees  existent  chez  I'antilope,  qui  peut 
devenir  periodiquement  capable  d'infecter  les  glossines. 
Mais  son  role  i-este  bien  eiface,  puisqu'elle  vit  pendant 
six  mois  loin  des  rivieres  a  tse-tse. 

Un  capitaine  a  pu  tuer  18  hippopotames  en  deux 
apres-midis  ;  on  p)eut  done  esperer  abattre  en  quelqiies 
nuits  une  dou.zaine  de  ces  pachydermes. 
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Si  leur  sang  est  sterile,  je  crois  que  Tou  pent 
definitivement  les  considei'er  comnie  ne  jouant  aucun 
r(Me  dans  rinfectiou  des  glnssines  palpalis  on  tachrnoidea 
par  Trypanosoma  (ja inhiense  ou  pecaiidi. 
~  Les  caimans  sont  egalement  piques  jiar  les  tse-tse. 
Frappes  an  cervea.ii  par  la  balle  d'un  adroit  tireiu-,  ils 
menrent  sur  place.  lis  sont  tres  abondants  le  long  de 
la  Volta  Noire,  oii  il  serait  possible  d'etudier  leur  jjara- 
sitisme. 

Ainsl  done,  sans  vouloir  affirmer  qu'il  est  tres  facile 
d 'experimenter  snr  ces  deux  botes  permanents  des 
lieiives  a  tse-tse,  je  considere  que  les  recberches  sont 
possibles  sans  que  Ton  soit  entraine  a  de  grosses 
depenses.  Cette  etude  devrait  etre  entreprise  en 
pleine  saison  des  j^lnies,  en  juillet  et  aoiit. 

La  destruction  de  ces  animaxix  s'imposerait,  s"ils 
etaient  !a  cause  i^rincipale  de  I'infection  des  ts(''-tse. 
Oelle  de  I'luppopotame  est  tres  facile  ;  je  n'en  dirai 
pas  autant  du  caiman  ;  il  u'est  cependant  p;is  impossil)le 
d'eu  diminner  considerablement  le  nonibre. 

TI. — T rypanotiO'imases  Animaleit. 

Beaucoup  de  centres  enzootiques  a  Tvijpartosoma 
cazalhoiii  sont  eutretenus  par  les  glossines  s'infectant 
sur  I'animal  domestique  malade ;  ils  se  rencontrent 
d'allleurs  dans  des  regions  cultivi'es  ot<  le  gr(')S  gil)ier 
fa.it  defaut. 

La  mesure  propbylactique  qui  s'imposerait  serait 
cvidemment  Tinterdiction  absolue  aux  bergers  de 
conduire  leurs  troupeaux  aux  rivieres  a  tse-tse;  elle 
est  d'ai>plication  difficile  et  il  sera  souvent  plus  facile 
d'obtenir  du  village  le  debroussaillement  du  conrs 
dVau.  8i  le  travail  est  trop  consideraljle,  rm  pourra 
se  contenter  de  creer  des  clairieres  assez  vastes  d 'environ 
•500  metres  de  bmg  sur  cbaque  rive,  en  marquant  a.\'ec 
des  l)aml)()us  an  milieu  I'endrdit  nn  lesanimaux  peux  ent 
a  Her  ))oire. 

Dans  les  regions  d'elevage  du  cbeval,  dans  les 
ecuries  de  I'administration  qui  abritent  toujours  d'assez 
nombi'eux  chevaiix.  dans  les  haras,  on  ne  se  mettra  a 
I'aliri  de  la  contagion  directe  \yAv  les  stomoxes  qvi'en 
t'vitant  le  contac-t  avec  tout  equide  malade. 

On  salt  rpie  ce  Trypa.noxomn  raznlboiii  est  pen 
virulent  pour  le  cbeval.  et  ne  le  tue  qu'a  longiie 
ecbeance.  II  faut  systematiquement,  par  les  proccdes 
indiques  plus  bant  (examen  du  sang,  inoculation  au 
miiuton),  rechercber  I'animal  malade  et  rabattre  sans 
la  moindre  hesitation.  Oettc  resistance  si  differente 
des  equides  et  des  bovides  aux  trypanosomes  du  Niger, 
qui  rend  le  cbeval  I'eservoir  ;i  virus  par  Tnjpanosoma 
citzulhonl,  et  le  bovide  foyer  d'infection  a  Trypanosoma 
pecaiidi,  entraine  naturellement  a  preconiser  la  segre- 
gation au  paturage  de  ces  diiferentes  especes  domes- 
tiqiies.  Elle  conduit  egalement  a  imposer  des  gites 
d'etnpes,  isok's  du  cbeptel  local,  aux  troupeaux  et  aux 
I'liuides  en  deplacement. 

Ces  niesures  rendraient  indiscutablement  de  grands 
services  n  I'elevage,  deja  tres  prospei-e  dans  la  majeure 
partie  de  la  boucle  du  Niger.  L'administration  estime 
que  Ton  ponrrait,  sans  danger  poiTr  I'avenir  de  I'elevage, 
exporter  cbaque  annee  iOO.OOO  tctes  de  betail.  Malbeur- 
eusemeut  ces  riches  paturages,  sont,  au  Nord,  a  I'Est 
et  ii  rOuest.  limitrophes  des  regions  sablonneuses. 
desertiques.  et  I'exportation  des  troupeaux  sur  pied 
vers  le  Siul  se  heurte  a  une  barriere  actuellement 
iirfrancliissable,  a  un  lacis  de  rivieres  a  glossines. 
source  d'infection  inevitable  par  Trypanosoma  cazalboui 
ou  pecaiidi.  Oette  voie  n'est  possible  que  si  Ton  cree 
des  routes  sanitaires,  traversant  les  conrs  d'ean  en 
des  points  debroussailles.  et  si  les  colonies  cotieres 
n'importent  que  la  quantitc  d'animaux  strictemeut 
nccessaire  a  leur  consommation  courante.  On  a  eu  le 
tort  d'ainener  en  Cote  d'lvoire  et  en  Gold-Coast  des 
troupeaux  de  :!  a  40(1  tetes.  'pn,  ne  pouvant  etre 
immediatement  sMcrifics.  etaient  ivipidement  decimes 
dans  ces  regions  ti-es  irriguees.  oil  les  tse-tse  se 
rencontrent  partout.  L'exportatiou  devrait  done  se 
faire  par  petits  paquets  d'une  cin(iuantnlne  de  tetes, 
qui  seraient  livrees  ;\  1h  boucherie  en  une  dizaine  de 
jours  an  maximum.  Ti'eleveur  soudauais  pourrait  de 
la  sorte  trouver  sur  les  marches  de  la  cote  un  ecoule- 
ment  fructueux  de  ses  importantes  reserves  de  betail. 

42".  Aucune  mesure  pr(  )phylactiqne  n'a  etc  prise  dans 
les  districts  ipie  j'ai  visites.    Celles  que  j'ai  preconi- 


sees  en  1910  n'ont  pas  encore  ete  mises  en  pratique. 
Elles  ne  pouvaient  viser  la  disparition  d'mie  endemic, 
entretenue  par  de  vastes  gites  a  tse-tse  indestructildes. 
infectes  p.ar  la  presence  d'un  reservoir  a  virus  animal 
inconnu.  Leur  but  etait  jilus  modeste  ;  il  s'adressait 
simplement  aux  cas  de  transmission  directe  jiar  les 
ecto- parasites,  poux,  puces,  punaises  ou  les  mou.stiipies. 
et  cherchait  ii  les  eviter  par  le  dejiistage  des  malades 
et  lenr  isolement.  Les  petits  foyers  endemiques 
s'eteindi'ont  naturellement.  quand  on  voudra  Ineu 
debrousser  les  petites  rivieres,  ce  qui  est  facile.  Les 
grands  gites  infecteront  un  certain  nombi-e  d'impru- 
dents  (pii  s'aventureront  chez  eux  ;  comnie  ces 
trypanosomes  sont  en  petit  nombi-e,  il  est  sage  de 
ne  propo.ser  a  leur  sujet  a  I'administratiou  que  des 
moyens  economiques.  permettant  d'eviter  les  dangers 
de  leur  cohabitation  avec  des  personnes  saines. 
C'est  cvidemment  une  prophylaxie  qui  ne  s'adresse 
qu'a  une  cause  d'infection  bien  rare.  Aussi  la 
recherche  des  trypanosomi's.  en  vue  de  leiu-  isolement 
dans  une  hypnoserie,  etait-elle  confiee,  dans  mon 
projet,  a  des  medecins  vaccinateurs.  qui,  tout  en 
rendant  le  grand  service  d'immuniser  les  populations 
c(mtre  la  \'ariole,  pouvaient,  grace  a,  iin  petit  m,ateriei 
bacteriologique  de  la  valeur  de  1.000  francs  environ, 
examiner  le  sang  et  le  sue  gangli<mnaire  d'individus 
suspects  de  trypanosomiase.  Tout  examen  j^ositif 
entrainait  I'evacuatiim  immi-diate  du  malade  sin-  une 
hypnoserie  centrale.  sise  au  voisinage  du  Chef-lieu  de 
la  province,  et  oil  n^sidait  un  medecin. 

L'indigene  deserte  ces  regions  maudites.  ([ui, 
aujourd'hui.  sont  totalement  depeuplees.  C'est  ia 
seule  mestire  rationnelle  applicaljle  dans  ces  immenses 
foyers  oii  la.  monche  est  a  I'abri  de  nos  coups,  et  oii  Ton 
trouve  une  source  d'infection  encore  inconnue. 

Entretenons  l'indigene  dans  cette  sainte  terreur  des 
galeries  forestieres,  conseillons-lui  de  s'al:)stenir  d'aller 
au  lleuve,  et  preparons-lni  des  gues  assainis  par  un 
dcboisemeut  pa.rtiel  mais  suffisaut  pour  lui  permettre 
de  sortir  du  cercle  dans  le(piel  I'euferment  ([uelqnefois 
les  rivieres  boisees. 

Atoxiler  toute  la  population,  comme  le  conseillent 
les  Allemands  an  Congo,  ne  pent  etre  considere  couime 
une  mesiu'e  efficace  que  si  Ton  a.dmet  un  senl  reservoir 
a  virus,  I'homme.  Or  je  suis  avec  les  nomlirenx 
observateurs  qui  sont  persuades  de  I'existence  d'un 
autre  reservoir  que  I'homme. 

43".  Je  considere  comme  possible  et  uicme  comme 
unique  moyen  d'assainissement  de  certains  foyers  isoles, 
li>  debroussement  des  rives  des  cours  d'eau. 

II  est  necessaire  de  conliei'  a  des  hygienistes, 
parfaitement  au  courant  de  la  questi<_)n  des  trypano- 
somiases, le  soin  d'etudier  la  rej^artition  geograjjhique 
de  tous  les  centres  a.  trypanose,  et  les  mesiu-es 
applicables  a  cbaque  foyer. 

Une  mesure  generale.  facile  a  2'i'endre.  consisterait 
dans  le  debro\issaillement  de  to\is  les  points  infectes 
de  glossines,  oil  l'indigene  va  puiser  son  eau  d'alimen- 
tation,  va  laver  son  linge.  franchit  les  coui's  d'eau.  oii 
vont  l)oire  les  animaux  domestiques.  Ce  deboisement 
doit  etre  important,  et  s'etendi-e  sui-  .5(.lO  metres  de 
large.  II  serait  pen  coiiteux  puisqu'im  I'imposerait  aux 
habitants  des  villages,  tribiitaires  en  eau  de  ces 
rivieres. 

L'extermination  du  gibier  dans  la  r(''gion  ipie  je 
connais  me  parait  imjjossible  :  j^  ne  veux  mrme  pas 
la  disciiter. 

L'indigene  a  fui  ilepuis  longtenips  ces  grands  foyers 
de  trypanose  ;  il  u'y  a  done  aucun  eitort  a  faire  pour 
maintenir  les  villages  dans  nue  zone  saine 

La  segregation  des  malades  est  tres  facile  ;  mais 
elle  n'est  appelee  a  ne  rendre  que  de  bien  minimes 
services.  Je  ne  la  considere  comme  n'atteiguant  que  les 
malades  a  la  deuxieme  periode.  c'est-ii-dire  ceux  qui  ne 
simt  que,  par  intermittence  et  tres  rarement.  fortement 
parasites.  Le  trypanose  dangereux  eeha.ppera  toujimrs 
a  nos  investigations;  car  il  est  reservoir  a  virus  a  une 
periode  de  sa  maladie  oil  aucun  symptome  morbide 
u'attire  I'attention  du  medecin. 

La  destruction  du  betail  infecte  s'impose. 

La  lutte  ccmtre  la  tse-tse  me  parait  bien  difficile  ; 
je  ne  vols  pas  de  moyen  plus  facile  que  le  debrousse- 
ment pour  la  faire  disparaiti-e. 

44°.  Une  destruction  du  gibier  ne  pent  etre  tentee 
ijue  lorsqu'on  aura  apporte  des  preiives  cei-tnines  de 
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son  role  dans  la  conservation  et  la  propagation  des 
trypanosomiases.  Cette  preuve  est  encore  a  faire 
jDOur  les  virus  de  la  boiicle  dxi  N"iger. 

Les  faits,  connus  jusqu'ii  ce  jour,  prouvent  tout 
siniplement  que  les  antilopes,  les  sangliers  sont  sensibles 
aux  trypanosomes  pathogenes  pour  rhonime  et  les 
animaux  domestiques  ;  mais  on  n'a  pas  encore  le  droit 
de  conclure  qu'ils  sont  des  reservoirs  a  virus,  jouant 
un  role  important  dans  la  propagation  de  la  maladie. 

J'ai  indique  plus  havit  que  des  recherche s  pouvaient 
eti-c  entreprises  dans  le  but  de  preciser  le  role  de 
I'hippopotame  on  du  caiman ;  leur  execution,  grace  a 
I'aide  du  gouvernement  local,  ne  sei-ait  pas  tres 
couteuse.    Je    crois  qu'avec   ime  centaine  de  mille 

DocTEUR  Ayres  Kopke,  Ecole  de 

Mes  investigations  siu'  la  maladie  du  sommeil  out 
etc  toujours  faites  sur  le  point  de  vue  clinique.  Ce 
fut  specialement  charge  de  I'observation  des  malades, 
des  etudes  anatomo-pathologiques  et  des  investigations 
therapeutiques,  que  j'ai  fait  partie  de  la  premiere 
mission  portugaise  qui  a  etudie  la  maladie  du  sommeil 
au  Principe  et  a  Angola  en  1901  et  1902.  Apres  cela 
a  ete  creee  I'licole  de  Medecine  Tropicale  de  Lisbonne 
et,  comme  professeur  de  cette  Ecole,  je  suis  alle  en 
mission  d'etude  a  S.  Thome  et  a  Angola  en  1904. 
Depuis  cette  date  et  jusqu';\  present  j'ai  toujours  eu 
a  THopital  Colonial  de  Lisbonne,  annexe  a  1' Ecole  de 
Medecine  Tropicale,  des  malades  trypanosomes,  venus 
pour  la  plupart  de  I'ile  du  Principe  et  quelques  autres 
aiissi  de  Angola  (regions  des  Dembos,  Dondo,  Zenza, 
LiboUo,  Cazengo,  Ambaca,  Massangano,  Muxima, 
Golungo.  N'Dala-Tando)  et  du  Congo  poi-tugais,  de 
facon  qu'il  y  a  deja  a  peu  pres  13  ans  que  sans  inter- 
ruption je  suis  charge  de  soiguer  des  cas  de  maladie 
du  sommeil. 

Vue  la  provenance  des  malades,  ils  etaieut  tons 
porteurs  de  infection  par  le  trypanosome  gambiense  et 
je  n'ai  jamais  exi  I'occasion  d'observer  des  personnes 
infectees  par  le  virus  rhodesiense  ;  mes  conclusions  sur 
la  therapeutique  se  rappoi-tent  par  consequent  seulement 
aux  cas  de  la  premiere  categorie. 

Comme  ma  pratique  siu"  la  maladie  du  sommeil 
a  ete-faite  surtout  au  point  de  vue  clinique,  je  me 
rapporterai  dans  cette  communication  principalement 
au  sujet  45  des  questions  que  vous  avez  posees. 

De  mes  observations  et  des  cas  publics  par  d'autres 
auteurs,  je  conclue  que  I'atoxyl  et  ses  derives  (arseno- 
phenylglycine,  salvarsan,  neo-salvarsan,  galyl,  ludyl) 
peuvent  guerir  les  malades  a  la  premiere  phase  de  la 
maladie,  c'est-a-dire  avant  que  les  ilagelles  aient  envahi 
le  liquide  cephalo-rachidien.  Peu  de  mes  malades  ont 
ete  dans  ces  circonstances  parce  que  generalement  ils 
arrivent  a  Lisbonne  avec  plus  d'un  an  de  maladie  et 
pour  la  plupart  ayant  deja  les  trypanosomes  sous  les 
meninges.  Quelques  -  uns  sont  sortis  de  I'hopital 
colonial,  annexe  a  notie  Ecole  de  Medecine  Tropicale. 
encore  vivants  ;  je  citerai  les  suivants  : 

No.  XLIV.  —  Negre ;  trypanosomes  dans  le  sue 
ganglionaire,  pas  de  trypanosomes  dans  le  liquide 
cephalo-i'achidien.  Traitement  par  I'atoxyl  termine 
le  4-XII.-1906.  Af)res  la  cessation  des  injections  il 
est  reste  en  obsei-vation  a  Lisbonne  jusqu'au  22-XI.- 
1909,  et  apres  cette  date  il  est  parti  pour  S.  Paul  de 
Loanda,  oil  il  a  vecu  jusqu'a  present,  etant  employe 
comme  servant  dans  le  laboratoire  de  baoteriologie  et 
par  consequent  soumis  a  I'observation  de  Mr.  Correia 
Mendes.  II  n'a  presente  apres  la  terminaison  du 
traitement  aucun  sigue  suspect,  n'ayant  pas  eu  de 
probabilite  d'etre  reinocule,  vu  qu'il  a  toujours  reside, 
apres  son  depart  du  Principe,  dans  des  regions 
indemnes  de  trypanosomiase.  Par  consequent  la 
guerison  de  ce  malade  se  mainbient  deja  il  y  a  plus  de 
sept  ans. 

No.  LXIII. — Mulatresse ;  try|3anosomes  dans  le 
sang,  ponction  lombaire  negative.  Terminaison  du 
traitement  le  21-V.-1908.  Sans  symptomes  jusqu'a 
sa  sortie  de  Thopital  le  22-VIII.-1909,  plus  de  un  an 
apres.  EUe  est  partie  pour  I'Sle  de  St.  lago.  Cap 
Vert. 

No.  LXXVI. — Negre  ;  trypanosomes  dans  le  sang, 
pas  de  trypanosomes  dans  le  liquide  cephalo-rachidien. 
Traitement  termine  le  16-I.-1909.    Parti  pour  File  de 


francs  on  paierait  les  frais  d'une  mission  d'etudes, 
comprenant  deux  bacteriologistes,  qui  sejom-neraient 
18  mois  dans  les  territoires  a  tse-tse  de  la  boucle  du 
Niger,  dans  ces  interessants  foyers  a  Trypanosomes 
gamhiense,  a  Tryvanosomes  pecaudi,  et  a  Trypanosomes 
cazalhoui. 

45°.  L'atoxyl  me  parait  etre  le  medicament  de  choix 
de  Trypamosoma  gambiense. 

Je  n'ai  aucune  opinion  sur  I'agent  chimique  actif 
contre  le  Trypanosoma  rliodesiense. 

Je  n'ai  eu  que  des  resultats  negatifs  dans  mes 
essais  de  traitement  de  Trypanosoma  cazalhoui  et  de 
Trtjpanosoma  pecaudi  avec  I'atoxyl,  les  couleurs  de 
benzidine,  I'orpiment,  I'ai-senophenylglycine. 

iVlEDEOiNE  Tropicale,  Lisbonne. 

S.  Thome  le  9-111.-1909.  II  etait  encore  vivant  et 
sans  avoir  eu  de  symptomes  suspects  le  20-III.-1910, 
dernieres  references  que  j'ai  pu  obtenir  jusqu'a  present. 

No.  LXXVII. — -Negre  ;  diagnostic  fait  au  Principe 
par  I'examen  du  sang ;  il  y  fut  traite  par  I'atoxyl. 
Arrive  a  Lisbonne  le  7-X.-1908  ;  les  examens  du  sang 
et  la  ponction  lombaire  que  je  lui  ai  faits,  ont  ete 
negatifs.  Je  ne  lui  ai  administre  aucun  traitement. 
Parti  pom-  I'ile  de  S.  Thome  le  7-III.-1909.  A  S. 
Thome  il  n'a  pas  eu  de  manifestations  morbides ; 
examens  du  sang  et  ponction  lombaire  negatifs.  Encore 
vivant  et  bien  portant  le  20-III.-1910. 

No.  LXXIX. — Negresse ;  examen  du  sang  positif 
fait  au  Principe  ;  elle  y  fut  traitee  par  I'atoxyl.  AiTivee 
a  Lisbonne  le  7-X.-1908  ;  je  n'ai  pas  trouve  de  trypano- 
somes par  I'examen  du  sang,  mais  une  ponction  lom- 
baire executee  le  1-XII.-1908  a  demontre  I'existence 
de  trypanosomes.  Traitee  a  Lisbonne  par  I'atoxyl 
jusqu'au  28-I.-1908.    Partie  pour  I'ile  de  S.  Thome  le 

7-  III.-1909.  Elle  etait  encore  vivante  le  23-III.-1910, 
mais  avait  eu  des  symptomes  morbides  ayant  necessite 
la  repetition  du  traitement  par  I'atoxyl. 

No.  LXXXI.  —  Negre  ;  traite  au  Principe  jaar 
i'atoxyl.  Arrive  a  Lisbonne  le  21-X.-1908  ;  ponction 
lombaire  positive  le  3-XI.-1908  ;  terminaison  du 
traitement  a  Lisbonne  le  5-II.-1909.  Parti  pour 
S.  Thome  le  7-III.-1909.  J'ai  su  qu'il  a  eu  a  S.  Thome 
des  troubles  mentaux  importants,  avec  idees  de  persecu- 
tion et  impulsions  homicides  ;  il  y  a  recu  des  injections 
de  atoxyl  et  etait  encore  vivant  le  20-III.-1910. 

No.  LXXXIII. — Negre  ;  examen  du  sang  fait  au 
Pi-incipe  donnant  des  trypanosomes,  ponction  lombaire 
negative  ;  traite  par  I'atoxyl  et  injections  intraveineuses 
de   bichlorure   de   mercure.      Arrive  a  Lisbonne  le 

8-  X.-1908.  Examen  du  sang  et  ponction  lombaire 
faits  par  moi  negatifs  ;  pas  de  symptomes  suspects. 
Parti  pour  S.  Thome  le  7-III.-1909.  Pas  de  rechute 
a  S.  Thome  ;  le  dernieres  nouvelles  que  j'ai  recu  a  son 
egard  datent  de  20-III.-1910. 

No.  LXXXIV. — Negre  ;  trypanosomes  trouves  dans 
le  sang  au  Principe  mais  jjas  dans  le  liquide  cephalo- 
rachidien  ;  traite  par  I'atoxyl.  Arrive  a  Lisbonne  le 
8-X.-1908 ;  examen  du  sang  et  ponction  lombaire 
faits  par  moi  negatifs ;  il  n'a  pas  eu  a  Lisbonne  de 
symptomes  morbides  et  n'a  re^u  aucun  traitement. 
Parti  pour  S.  Thome  le  7-IIL-1909.  A  S.  Thome  il 
s'est  toujours  bien  j)orte  jusqu'au  20-III.-1910,  date 
des  dernieres  nouvelles  que  j'ai  revues  a  son  egard. 

No.  LXXXV.  —  Negre,  diagnostique  comme  tm 
cas  de  tryi^anosomiase  par  I'examen  du  sang  fait  au 
Principe,  oil  il  fut  traite  par  I'atoxyl.  Ai-rive  ii 
Lisbonne  le  21-X.-1908  ;  les  examens  que  j  ai  fait  du 
sang  et  du  liquide  cephalo-rachidien  ont  ete  negatifs  ; 
il  n'a  pas  eu  de  symptomes  suspects  et  n'a  vequ  aucun 
traitement.  Parti  pour  S.  Thome  le  7-III.-1909.  II 
a  eu  a  S.  Thome  une  rechute  avec  trypanosomes  dans 
le  sang.    Encore  vivant  le  20-III.-1910. 

Comme  on  peut  bien  le  deduire  j 'avals  I'intention 
en  envoyant  ces  malades  pour  S.  Thome  de  les  main- 
tenir  dans  une  region  indemnes  de  glossLnes,  soumis 
au  controle  de  I'observation  medicale,  de  fa(,'on  a 
verifier  si  longtemps  que  possible  le  resultat  du  tx-aite- 
ment.  J'ai  re<;u  des  nouvelles  ii  son  egard  seulement 
pendant  un  an.  Je  ferai  de  mon  possiljle  pour  sav(jir 
lesquels  d'entre  eux  seront  encore  vivants. 

No.  LXXXVIII. — Blanc ;  a  ete  infecte  dajis  la 
region  des  Dembos  et  pendant  une  expedition  militaire 
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en    novenibre    de     1908.     Arrive    h    LisLoniie  le 

19-  X.-1909  ;  examen  du  sang  et  du  sue  ganglionaire 
positifs  le  21~X.-1909.  Traitement  par  I'atoxyl 
commence  le  8-XI.-1909  et  termine  le  28-XI.-1910. 
Les  ulterienrs  examens  dii  sang  retire  le  9-III.. 
23-YII..  2.5-VIII.,  22-XI.-1910,'  30-11.,  30-V.  et 
.5-XII.-1911,  toujours  par  ponetiou  veineuse,  inocule  a 
des  rats  et  soiimis  a  la  centrifugation  fractionnee  pour 
I'execution  des  i^reparations,  ont  ete  constamment 
uegatifs.  Ponction  louibaire  faite  le  30-Y.-1911  sans 
tiypanosomes  et  sans  alteration  de  la  formiile  leuco- 
cytaire.  Apres  la  tenninaison  du  traitement  il  s'est 
maintenu  sans  trypanosomes  trouvables  et  sans 
symptomes  suspects.  Je  I'ai  rtvu  le  12-1. -1914 ;  il 
etait  bien  portant  avec  tres  bon  aspect ;  Texamen  du 
sang  obtenu  par  ponction  veineuse  ayant  donne  de 
meme  nn  resultat  negatif .  Par  consequent  ce  malade  se 
muintient  comme  gueri  presque  quatre  ans  apres  la-  tei'- 
minaison  du  traitement  et  six  apres  la  date  probable  de 
rinoculation  par  les  pi(irires  des  glossines  qui  abondent 
dans  les  regions  des  Dembos  oii  se  realisa  I'expedition 
militaire  dont  il  a  fait  partie. 

Les  malades  No.  CI.,  CII.,  CIII.  negres  et  CV. 
negresse  furent  tons  des  cas  avec  trypanosomes  dans 
le  sang,  traites  a  Lisbonne  par  le  salvarsan  j)endant 
Fannee  1911.  comme  je  I'ai  d it  dans  ma  commimication 
au  Congres  International  de  Medecine  reuni  a  Londres 
le  niois  d'aont  1913 ;  sont  sortis  de  I'Hopital  colonial 
de  Lisbonne  les  trois  premiers  le  22-XI.-1911  et  la 
dcrniere  le  22-1. -1912,  pour  retom-ner  a  son  pays  natal, 
I'ile  de  St.  lago  du  Cap  Vert.  J'ai  revu  le  No.  CIIL, 
qui  est  revejiu  a  Lisbonne,  oii  il  a  sejourne  depuis  le 

20-  I.-1913  jusqu'an  13-III.-1913 ;  ii  se  maintenait 
sans  symptomes ;  un  examen  du  sang  fait  par  ponction 
veinevise  avec  inoculation  consecutive  a  deux  rats  et 
centrifugation  fractionnee  d'u.ne  pai'tie  pour  I'exck'ution 
des  preparations  a  donne  des  resultats  negatifs  et  nne 
ponction  lombaire  a  aussi  ete  negative.  II  n'a  jjas 
131-esente  de  rocidive  un  anet  demi  apres  la  terminaison 
du  traitement :  la  derniei-e  injection  de  salvarsan  fut 
faite  le  2-X.-1911. 

No.  CVIII. — Blanc;  maladie  acquise  au  Congo 
portugais  et  diagnostique,  suivant  qu'il  m"a  dit.  par  le 
Dr.  Mercier  Gamble  de  la  Baptist  Missionary  Society 
en  20-I.-1912  par  ponction  ganglionaire.  Arrive  a 
Lisbonne  le  mois  de  mars  de  1912  ;  ponction  ganglio- 
naire positive  le  19-III.-1912.  Pas  de  symptomes 
nerveux  ;  ganglions  cervicaux  anterieurs  et  sus- 
calviculaires  droits  assez  augmentes  de  volume,  visil:)les, 
comme  de  grosses  amandes ;  eruption  cutanee  dicrete, 
constituee  par  des  jilnques  erythemateuses  dims  le 
tronc.  Traitement  pai'  Tatoxyl  commence  le 
20-III.-1912  et  apres  cette  date  suivi  reguliei'ement 
avec  plusieiu-s  periodes  de '  repos.  Les  ganglions  ont 
lieaiicoup  diminue  de  volume  et  la  malade  se  porte 
ac'tuellement  comme  une  personne  en  pai-faite  saute. 
Divers  examens  du  sang  obtenu  pai-  ponction  veineuse, 
dont  une  partie  a  ete  inocule  a  des  rats  et  ime  autre 
soumise  a  la  centrifugation  fractionnee  jDOur  I'execution 
des  preparations,  ont  ete  toujours  negatifs.  II 
jiersiste  comme  gueri  il  y  a  dejii.  deux  ans. 

En  me  rapportant  seulement  aiix  cas  que  j'ai  p\i 
suiwe  jusqu'a  present,  je  jjeux  dire  qiie  de  mes  malades 
traites  par  I'atoxyl  senl  et  qui  n'avaient  pas  de  try- 
panosomes dans  le  liquide  ceplialo-rachidien,  il  y  a  le 
No.  XLIV.  dont  la  guerison  se  maintient  il  y  a  deja 
sept  ans,  le  No.  LXXXVIII.  il  y  a  quatre  ans  et  le 
No.  CVIII.  il  y  a  deux  ans.  C'est  un  petit  nombre  bien 
snr,  mais,  comme  je  I'ai  deja  dit,  jjresque  tons  mes 
malades  m'an-ivent  ayant  deja  le  liipiide  cephalo-rachi- 
dien  envalii  par  les  trypanosomes,  et  nialheui-eusement 
dans  ces  circonstances  je  n'ai  obtenu  aucun  cas  dcfini- 
tivement  favorable  paries  medicaments  que  j'ai  employes. 
Cependant  le  premier  cas  n'ayant  pas  eu  de  recidive 
durant  les  sept  annees  qui  se  sont  suivies  a  la  termi- 
naison du  traitement,  demontre  bien  que  la  guerison 
est  possible,  quand  la  medication  est  commencee  avant 
I'invasion  sous-arachnoidienne. 

Les  vraies  entraves  dans  la  therapeutique  de  la 
trypanosomiase  gambiense  cliez  I'homme  sont  la  toxico- 
resistanee  des  tryq^auosomes.  c'est-a-dire  son  habituation 
aux  divers  medicaments,  et  I'impermealiilitt''  des 
meninges  qui  ne  laissent  point  passer  les  remedes 
on  seulement  dans  des  cpiantites  minimes  et  ajjres 
mi  usage  prolonge.    Contre  le  premier  obstacle  ou 


lutte  par  I'emploi  de  la  medication  mixte  et  comme 
succedanes  les  plus  importants  des  arsenicanx  on  doit 
citer  les  derives  de  I'antimoine,  dont  I'emetique  a  rendu 
possibles  des  guerisons,  me  suffisant  de  citer  ici  celle 
du  Dr.  Kerandel,  infecte  au  Congo,  qui  n'avait 
pas  les  trypanosomes  sous  les  meninges.  Contre  la 
deuxieme  difficulte  il  fallait  tenter  la  lutte  en  injectant 
les  medicaments  sous  I'araclinoide  apres  ponction 
lombaire.  Cost  ce  que  j'ai  fait  le  premier,  employant 
le  lysol,  diverses  raaiieres  colorantes  et  I'atoxyl,  sans 
pouvoir  obtenir  des  resultats  satisfaisants.  Derniere- 
nient,  comme  je  I'a  dit  au  Congres  de  Londres,  j'ai 
employe  le  neo-salvarsa,n  en  injections  sous-arachnoi- 
diennes ;  ces  injections  n'ont  pas  ete  exemptes  d'incon- 
venients,  cependant  la  mort  n'en  fut  pas  la  suite 
immediate  contraii-ement  ii  ce  qu'ont  dit  F.  Heckenroth 
et  M.  Blancliard  dans  sa  communication  pi-eseutee  a  la 
Societe  de  Pathologie  Exotique  de  Paris,  dans  la 
seance  du  14  janvier  1914.  Un  de  mes  malades  a 
vecu  trois  mois  apres  le  traitement  sous-nieninge.  et 
I'autre  quatre  mois  et  demi ;  chez  ce  dernier  une 
ponction  lombaire,  faite  a  pen  pres  quatre  mois  ajjres 
I'injection  sous-arachnoidienne  du  neo-salvarsan,  reve- 
lait  encore  la  presence  des  flagelles,  par  consequent 
je  n'avait  pas  obtemi  la  sterilisation  definitive  du 
li(|uide  cephalo-rachidien. 

Du  reste  dans  les  cas  traites  par  Heckenroth  et 
Blancliard,  nonobstant  les  ponctious  lonibaires  faites 
apres  le  traitement  sous-arachnoidien  avoir  donne  des 
resultats  negatifs,  I'etat  des  malades  n'en  profita  pas, 
ce  que  les  auteurs  attriljuent  a  rirreniediable  alteration 
des  centres  nerveux.  Pour  nioi  je  pense  (jue  le 
resultat  negacif  d'une  ponction  lombaire  n'est  pas 
suflisant  pour  affirmer  que  les  trypanosomes  n'aient  pas 
persiste  en  minime  quantite  dans  le  liquide  cephalo- 
rachidien  et  ne  puisseiit  pas  repulluler  plus  tard.  Ce 
qu'est  indique  c'est  d'  essayer  de  faire  le  traitement 
sous-arachnoidien  le  plus  tot  possil)le  apres  I'invasion 
sous-meuingee,  par  consequent  de  proceder  tant  que 
possible  systematiquement  a  I'examen  du  liquide 
cephalo-rachidien  des  cas  de  tryixmosomiase  humaine, 
meme  quand  les  malades  ne  j^resenteiit  pas  encore  des 
sjnnptomes  nerveux.  Dans  la  paralysie  generale  le 
Di-.  Beriel  de  Lyon  a  fait  la  ponction  cerebrale  suivie 
de  rinjection  de  medicaments,  avec  I'intention  d'une 
lutte  si  locale  que  possilde  contre  les  treponemes 
dans  la  trypanosomiase  humaine,  arrivee  a  la  phase 
nerveuse,  une  telle  voie  d'ajiplication  des  medicaments 
est,  en  these,  indiquee ;  je  doute  cependant  qu'on  la 
puisse  metti'e  en  pratique  chez  les  indigenes  a  la.  phase 
de  la  maladie  pendant  lacjuelle  cette  facon  d'applicpier 
les  remedes  pourra  encore  etre  presumee  utile ;  je  orois 
que  sans  etre  soumis  A  I'anesthesie  generale  et  sachant 
ce  (]u'on  leur  vent  faire.  ils  ne  le  permettrout  jjas. 

Je  fait  maintenant  des  essais  de  therapeiitique  sous- 
arachnoidienne  a,vec  le  gallyl  d'accord  avec  Mr.  le  Prof. 
Mouneyrat. 

Tout  cela  pour  ce  qui  regarde  Taction  curative  des 
mi'dicameuts  deja  utilises  contre  la  maladie  du  sommeil. 
Ri''lativeinent  a  son  action  propliylactique  il  n'y  a  pas 
de  doute  que  tons  les  medicaments  detruisant  rapide- 
ineiit  le  trypanosome  gambiense  dans  le  sang,  j^ourront 
contribuer  d'une  fayon  trcs  importante  pour  eviter  la 
dissemination  de  la  maladie  du  sommeil  dans  les 
regions  oil  elle  est  due  a  ce  tlagelle. 

Chez  mes  malades  revolution  de  la  maladie  a  ete 
toujours  superieure  a  un  a-n,  meme  dans  les  cas  observes 
a  une  periode  dans  laquelle  je  n'avais  x^as  encoi'e 
employe  I'atoxyl  comme  agent  therapeutique. 

Je  n'ai  jamais  observe  des  opacites  de  la  cornee 
comme  consequence  de  la  trypanosomiase  chez  Tliomme. 
Quelques-uns  de  mes  malades  ont  eu  des  ncvrites 
optiques  apres  Tusage  de  I'atoxyl,  comme  je  I'ai  com- 
munique a  la  premiere  Conference  sur  la  maladie  du 
sommeil.  reunie  a  Londres  le  mois  de  juin  de  1907.  Par 
les  etudes  faits  a  notre  Eeole  il  me  semble  que  la  maladie 
du  sommeil  elle- meme  altere  quelquefois  les  nerfs 
optiques  vendant  plus  facile  Taction  nocive  ulterieure 
de  I'atoxyl.  Cet  inconvenient  ne  s'est  plus  produit 
drs  (pie  je  n'ai  pas  atteint  les  hautes  doses  (pie 
j'eniployai  pr(.''mi(>rement. 

Les  autres  insectes  liematophages,  comme  les 
moustiques,  les  stomoxys,  les  tabanidt^s,  etc.,  et  m('''me 
la  transmission  directe  d'honime  A  femme  par  les 
rapports  sexuels,  pourroiit  jouer  dans  la  propagation 
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de  la  maladie  du  sommeil  un  role  tres  miuime  purement 
accidentel,  a  eux  seuls  ils  ne  pourront  cei-tainement 
pas  implanter  la  maladie  endemiquement  dans  tine 
region ;  nous  en  avons  la  preuve  dans  nos  deux  iles 
de  S.  Thome  et  Principe,  lesqiielles  ont  les  memes 
conditions  elimateriques  et  oh  Ton  rencontre  des 
monstiqvies,  des  stomoxys,  des  tabanides,  etc.,  mais 
avec  cette  exception  curieuse  qu'il  y  a  des  glossines 
(la  palpalis)  seulement  au  Principe  et  qu'il  n"y  a  pas 
de  glossines  a  S.  Thome.  La  maladie  s'est  implantee 
au  Principe  parce  que  dans  cette  ile  elle  a  trouve 
Tagent  tiunsmetteur,  la  glossina  palpalis,  et  ne  s'est 
pas  implantee  a  S.  Thome  oil  cette  mouche  n'existe 
pas,  nonolistant  les  cas  de  trypanosomiase  humaine 


iraportes  de  Angola  parmis  les  noirs  (servi^.aes) 
recrutes  pour  le  service  agricole  des  rocas.  Quand 
j'ai  etc  a  S.  Thome,  I'annee  1904,  j'ai  fait  Texamen  du 
sang  de  quelques-uns  de  ces  servir.aes  et  j'ai  trouve 
parmi  eux  iin  attaque  de  maladie  in  sommeil. 

Pour  ce  qui  regarde  la  trypanosomiase  humaine. 
vu  que  dans  les  cas  non  guerissables  les  trypanosomes 
persistent  dans  le  liqviide  cephalo-rachidien  nonobstant 
les  traitements  faits,  ca  suffit  pour  expliquer  la  marche 
de  la  maladie  sans  recourir  a  I'hypothese  d'un  etat 
non  encore  connu  de  revolution  naturelle  de  ces 
tlagelles,  ce  que,  bien  sur,  ne  vent  pas  dire  que  cette 
phase  n'existe  pas. 


Professeur  F.  Mesnil,  Institlt  Pasteur,  Paris. 


En  Afrique  trojDicale,  il  existe  trois  groupes  de 
trypanosomes  pathogenes : — 

(1°)  le  groupe  brucei-pecaud'i-gambiense-rhodesiense  ; 
(2°)  le  groupe  dimorphoii-congolei^se-jK'conim-namim , 
(?)  simiae. 

(3°)  le  gvow^Q  cazalboui  {vivax  des  auteurs  anglais)- 
i inifoi  nie-caprae. 

Nous  considererons  seulement  le  premier  groupe, 
specialement  vise  dans  le  questionnaire  du  Sleeping 
Sickness  Committee.  Tout  ce  qui  sera  dit  pour  les 
trypanosomiases  animales  de  ce  groupe  s'applique 
d'ailleurs  ;\  celles  des  deux  autres  groujjes. 

A.  — Tout  le  monde  admet  I'individualite  de  Tr. 
gambiense.  La  question  en  discussion  est  celle  de 
brucei-rhodesiense.  J'ai  montre  {Soc.  Path,  exotique, 
decembre  1913)  que,  sous  lenomde  fcraee?',  on  comprend 
des  trypanosomes  qui  ne  sont  probablement  pas  de  la 
meme  espeee  :  par  exemple,  les  agents  des  nagana  du 
Zoulouland  et  de  I'Ouganda. 

La  methode  biometrique  qui,  a  mon  avis,  a  ete  un 
progres  dans  I'etude  morphologiqiie  des  trypano- 
somes, a  amene  les  savants  anglais  des  commissions  de 
la  Rhodesia  et  du  Nyassaland  a  des  conclusions,  a  mon 
a\  ls,  au  morns  prematurees  en  ce  qui  concerne  les 
relations  de  rhodesiense  et  de  briicei.  Les  recherches 
recentes  de  Taiite  et  de  Fischer  ont  etabli  qu'on  ne  pent 
jias  conclure,  comme  I'ont  fait  les  savants  anglais  en 
question,  a  I'identite  de  deux  virus  parce  qu'ils  ont 
memes  couibes  de  Galton  et  meme  action  pathogene 
sur  divers  mammif  eres.  II  n'est  pas  prouve  que  le  virus 
trouve  en  Rhodesia  et  an  Nyassaland  sur  le  gibier 
sauvage  et  les  animaiix  domestiques,  bien  qu'identique 
morphologiquement  a  Tr.  rhodesiense,  app)artienue  a 
cette  espece ;  et  les  experiences  de  Taute  laissent 
supposer  qu'il  y  a  diiference  specifique.  II  est  possible, 
neaumoins,  qu'il  existe,  dans  ces  regions,  chez  les 
animanx  a  I'etat  naturel,  a  la  fois  un  virus  du  type 
nagana  et  le  Tr.  rliodesiense.  Enfin,  je  ne  repousse 
pas  a  priori  la  captivante  hypothese  de  Sir  David  Bruce 
et  de  ses  collaborateurs  qu'il  y  a  unite  specifique,  le 
virus  nagana  n'attaquant  I'homme  qu'accidentellement. 
pour  ainsi  dire.  En  tout  cas,  ce  probleme  est  de 
premiere  importance  en  ce  qui  concerne  la  question  du 
reservoir  de  virus  pom-  le  Tr.  rhodesiense.  et  I'extension 
de  cette  trypanosomiase  humaine  en  Afi-ique  orientale 
et  australe. 

B.  — Tr.  rhodesiense  et  Tr.  gambiense,  dans  I'etat 
actuel  de  nos  connaissances.  dilferent  morphologique- 
ment en  ce  que  la  premiere  espece  seide  presente  des 
formes  avec  noyau  posterieur.  Bien  que,  malgre  des 
recherches  personnelles  eteudues,  je  ne  sois  pas  arrive 
a  trouver  des  Tr.  gambiense  avec  noyau  posterieur,  je 
ne  suis  iniUement  convaincu  qu'il  y  ait  la  un  veritable 
caractere  dift'erentiel.  Je  crois  a  la  distinction  de  ces 
deux  ti-ypanosomes  humains  en  raison  des  reactions 
biologiques  d'immunite  ;  mais  j'estime  qvie  ces  deux 
trypanosomes  constituent  des  especes  voisines,  plus 
voisines  entre  elles  qxie  chacune  d'elles  ne  Test  des 
autres  especes  du  groupe  brucei.  Peut-etre  Tr.  rhode- 
siense est-il  im  gambiense  modifie  par  suite  de  son 
adaptation  a  Glossina,  morsita.ns.  On  sait  que  Tr.  rho- 
desiense pent  evoluer  aiissi  chez  Gl.  palpalis,  et  que 
Tr.  gambiense  peut  evoluer  chez  Gl.  morsitans.  II 
serait  interessant  de  rechei'cher  si  chacun  de  ces  deux 
trypanosomes  est  modifie  dans  sa  morphologie  et  sa 
virulence  par  cette  evohition  chez  un  hote  anormal. 


C.  — Pour  les  autres  especes  du  groupe  brucei,  on 
n'est  pas  encore  fixe  .sur  leur  nombre.  Elles  sont  pro- 
bablement multiples  :  brucei  type,  pecccudi,  togolense, 
ugandae.  Peut-etre  revolution  chez  les  tsetses  per- 
mettra-t-elle  de  les  classer.  Ainsi,  pecaiidi  a  une 
evolution  qui  commence  a  I'intestin  et  finit  dans  la 
trompe,  tandis  que  gambiense,  rhodesiense  et  probable- 
ment les  virus  nagana  de  I'Afrique  orientale,  ont  uue 
evolution  qui  commence  aussi  dans  I'intesthi,  mais 
finit  dans  les  glandes  salivaires. 

Toutes  les  especes  de  ce  groupe  sont  tres  poly- 
morphes  dans  la  nature ;  et  je  crois  qu'il  est  difficile, 
pai-fois  meme  impossible,  de  les  distinguer.  La  con- 
fusi(jn  jjrobable  commise  par  les  savants  anglais  entre 
le  rhodesiense  et  le  nagana  en  est  une  preuve.  Je  crois 
que  ce  polymorphisme  s'attenue  sen.siblement  par 
passage  continuel  chez  les  animaux  de  laboratoire  ;  les 
formes  coui-tes  et  trapues  disparaissent  de  preference 
(peut-etre  Tr.  peca  itdi  fait-il  exception).  Cette  constata- 
tion  s'accorde  bien  avec  la  conception  de  Miss  Robert- 
son qui  regarde  les  formes  trapues  comme  surtout 
propres  a  evoluer  chez  les  tsetses. 

D.  — Dans  le  questionnaire  du  Sleeping  Sicknesss 
Committee,  figure  (28)  la  question  de  la  variation  des 
especes  de  trypanosomes  pathogenes.  C'est  la  im 
probleme  des  plus  interessants  tant  aii  point  philoso- 
phiqiie  qu'au  point  de  vue  pratique,  problema  que 
j'ai  personnellement  en  vue  depuis  plusieurs  annees. 
Jusqu'ici,  je  n'ai  pas  observe  que  les  trypanosomes 
en  question  depassent  en  variation  ce  qu'on  regarde 
comme  limite  d'especes. 

E.  — On  peut  dire  que  la  maladie  du  sommeil  ne 
deborde  pias  les  regions  a  tsetses.  II  n'y  a  aucun  doute 
que  les  glossines  constituent  les  elements  de  conser- 
vation de  cette  maladie.  Koch  et  Kudicke  ont  insiste 
sur  I'existence  de  cas  autochtones  de  maladie  du  sommeil 
sur  uue  live  du  lac  Victoria  ou  inanquent  les  tsetses. 
Les  membres  de  la  mission  fraiKjaise  au  Congo  ont 
insi.ste  sur  ce  qu'ils  ont  appele  les  epidemies  de  families 
et  de  cases,  difficilement  explicables  par  la  seule  con- 
sideration de  la  tsetse.  lis  ont  montre  d'ailleurs  que 
I'intensite  de  la  maladie  ne  varie  nuUement  avec 
I'abondance  des  glossines.  L'exemple  de  Cainot,  sur 
la  Haute-Sangha,  ou  la  maladie  du  sommeil  sevissait  il 
y  a  trois  ans  avec  luie  moi'bidite  de  plus  de  25  j)our  cent, 
et  oil  les  glossines  etaient  rarissimes,  est  topique. 

Pour  les  savants  de  la  mission  francaise,  des  insectes, 
particulierement  des  insectes  a  luoeurs  domestiques, 
seraient  a  incrimiiier  poiu-  lem-  role  de  vecteurs  meca- 
uiques,  et  ils  ont  siu'tout  accuse  les  moustiques  des 
geni'es  Mansonia,  et  Stegomyia.  Des  experiences 
recentes  viennent  a  I'appui  de  cette  maniere  de  voir. 

Les  insectes  en  question  ne  constituent  pas  de 
veritables  hotes.  Seuls,  les  tsetses  d'une  part,  I'homme 
(et  quelques  mammiferes)  de  I'autre  meritent  ce  nom. 
En  I'etat  actuel  de  nos  connaissances,  il  n'y  a  pas  de 
raist)ns  de  supposer  I'existence  de  quelque  autre  stade 
des  trypanosomes  dans  la  nature.  Toutes  les  expe- 
riences tentees  infirment  la  supposition  que  I'infection 
trypanosomique  soit  hereditaire  chez  la  tsetse. 

F.  — Pour  le  Tr.  gambiense,  j'estime  que  I'liomme 
est,  de  beaucoup,  le  principal  reservoir  de  virus.  Au 
Congo,  il  i)arait  bien  etre  le  seul.  Peut-eti'e,  n'en 
est-il  pas  de  meme  en  Afrique  occidentale  (bassins  du 
Senegal,  du  Niger,  et  affluents) ;  mais  la  preuve  d'autres 
resei-voirs  manque  encore ;  il  sera  boii  de  les  rechercher 
en  suivant  les  suggestions  de  mon  collegue  Bouffard. 
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En  Ouganda,  rexperience  cles  rives  abandonnees  du  lac 
Victoria  et  des  lies  a  mis  en  evidence  le  role  des 
antilopides,  mais  la  disi^arition  graduelle  de  rinfectiosite 
des  monches  montre  que  ce  role  est  peu  important. 

Pour  Tr.  rhodesiense,  en  vertu  des  remarques  du 
paragraphe  A  (v.  supra),  la  question  du  reservoir  de 
virus  reste  entiere.  II  est  a  desirer  que  des  experiences, 
analogues  a  celles  deja  citees  de  Taute,  soient  entre- 
prises  en  Rhodesia  on  an  Nyassaland. 

Pour  les  trypanosomiases  animales,  le  role  du 
gibier  comme  reservoir  de  virus  me  parait  incontest- 
able. Les  experiences  de  Bruce  de  1894-96  I'avaient 
deja  prouve ;  les  constatations  recentes,  faites  en 
Afiique  australe,  le  contiiment  surabondamment. 
Mais  il  est  probable  que  les  races  d'animaux  domes- 
tiques  (bovides,  caprins  .  .  .  )  assez  rcsistantes, 
jouent  egalement  uu  role  comme  reservoir  de  virus. 

II  est  depuis  longtemps  reconnu,  en  Afrique 
australe,  que  la  ou  il  u'y  a  plus  de  gibier,  il  n'y  a 
plus  de  tsetses,  et.  partant,  plus  de  trypanosomiases 
animales.  C'est  La  une  consequence  de  la  civilisation 
et  de  rexj)loitation  methodique  d'une  contree. 

Bien  que  je  sois  convaincu  d'avance  du  rcsultat, 
pour  ce  qui  concerne  les  trypanosomiases  auimales,  je 
conseille  neanmoins  d"organiser  une  experience  de 
destruction  du  gibier  et  je  demande  qn'elle  soit  faite 
en  Rhodesia  ou  au  Nyassaland,  car  elle  tranchera  en 
memo  temps  la  question  du  reservoir  de  virus  pour  le 
Tr.  rhodesieiige.  Je  m'associe  pleinement  anx  desiderata 
formules  par  Sir  David  Bruce  et  ses  collal:)orateurs  et 
par  Yorke. 

Extract  from  Report  presented  by 
Professeur  Mesnil  and  Monsieur  Roubaud  to  the 
15th  International  Congress  op  Hygiene 
AND  Demography  at  Washington, 
September  1912. 

Siir  1(1  P roplryliixie  des  Trypanosomiuses. 

Plusieurs  rapporteurs  devaut  traiter  spccialement 
la  question  de  la  prophylaxie  de  la  maladie  du  sommeil. 
nous  serons  brefs  sur  cette  trypanosoniiase  et  nous 
envisagerons  sa  prophylaxie  surtout  comme  un  cas 
particulier  de  la  jirophylaxie  des  try|ianosomiase.s  a 
glossines. 

Maladie  du  sommeil — Suppression  du  reservoir  de 
virus. — Un  cote  du  probleme  de  la  lutte  centre  la 
trypanosoniiase  humaine  doit  etre  neanmoins  envisagi' 
a  part,  c'est  celui  qui  consiste  ii.  empecher  Thomme 
iut'ecte  de  sei'vir  de  ri''servoir  ou  les  insectes  vont  puiser 
le  virus. 

A  cet  egard,  une  premiere  mesui-e  consiste  a  isoler 
autaut  que  possible  les  malades  du  sommeil.  II  existe 
des  regions,  encore  indemnes,  oii,  neanmoins,  toutes  les 
conditions. favoral;)les  a  I'eclosion  de  la  maladie,pai-aissent 
rcunies  (ex. :  certaines  regions  de  TAfrique  occidentale 
f)ii  les  Glossina  paJpuIis  abondent).  Des  mesures  doivent 
etre  i^rises  poui'que  des  individus  atteints  de  trypanoso- 
niiase ne  puissent  pas  infecter  ces  regions.  Des  ententes, 
p-dv  exemple  comme  celle  existant  entre  les  gouverne- 
ments  de  TAfrii^ue  occidentale  f'rau(,^aise  et  de  I'Afrique 
<kiuatoriale  francaise,  seront  des  plus  utiles.  Dans  les 
I'cgions  deja  contaminees,  les  honimes  malades  devrout 
etre  recherches  avec  soin  et  isolcs  dans  des  villages,  dits 
de  segregation,  disposes  dans  des  conditions  telles  que 
les  malades  s"y  trouvent  bien  et  demandent  a  y  rester. 
Ces  villages  seront  naturellement  des  lieux  de  traite- 
ment.  et  on  n'ouliliera  pas  qu'ime  bonne  nourriture  est 
un  adjuvant  tres  impor-tant  dans  Faction  des  medica- 
ments. 

Mais,  a  notre  avis,  la  mesure  proplydactique  la  plus 
efficace  consiste  dans  la  sterilisation,  pour  un  temj^s 
plus  ou  moins  long,  du  sang  circulant  des  trypanosomes. 
Les  Drs  Aubeit  et  Hec^kenroth,  de  I'lnstitut  Pasteur 
de  Brazzaville  (Congo  francais),  qui  out  pratique  sur 
une  large  echelle  cette  prophylaxie  chiniique.  et  qui 
pensent  qu"elle  "  perniettra  d'ol:)tenii-  raiiidement  de 
decisifs  avantages,"  sont  arrives  aux  conclusions  sui- 
vautes : — 

■•  Parmi  les  medicaments  susceptililes  de  jouer 
un  role  important  dans  la  prophylaxie  chimi(iue 
de  la  trypanosoniiase  humauie,  il  faut  citer 
I'atoxyl  et  I'arsenophenylglycine.  Ce  dernier, 
utilise  a  doses  convenables  de  4  cgr.  a  5  cgr. 
par  kilogramme,  en  une.  ou  mieux  deux  injections 
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intraveineuses  a  six  jours  d'intervalle,  permet 
.  d'obtenir  des  durees  de  sterilisation  superieures 
a  12  mois  dans  la  majorite  des  cas.  Des  malades, 
suivis  regulierement  pendant  plus  d'une  annee, 
de  15  a  25  mois,  n'ont  pas  presente  de  rechute  et 
sont  dans  un  excellent  etat  de  sante.  Chez  cer- 
tains sujets,  a  la  premiere  periode  de  la  maladie, 
ce  traitement  prophylactique  ainsi  conipris  semlile 
devoir  conduire  a  la  guerison  definitive. 

"  La  technique  des  injections  intraveineuses  ne 
doit  pas  etre  consideree  comme  un  obstacle  a 
I'utilisation  de  ce  medicament  dans  les  campagnes 
de  prophylaxie. 

"L'atoxyl  ne  possede  pas  un  pouvoir  de  sterili- 
sation d'lme  aussi  league  duree  que  I'arseuo- 
phenylglycine,  toutes  clioses  egales  d'aiUeurs. 
Pour  obtenir  une  duree  de  sterilisation  suffisaiite 
et  donner  une  efficacite  pratique  a  Tintervention 
theraxjeutique,  il  faut  arriver  h  trois  ou  quatre 
injections  successives,  ce  qui  entraine,  dans  les 
campagnes  de  prophylaxie,  quelques  difficultes 
materielles  avec  lesquelles  il  faut  compter,  mais 
qui  ne  sont  pas  insurmontables. 

"  Les  rt'-sultats  obtenus  dans  la  vallee  de  la 
Haute-Sangha  prouvent  qu'avec  Fatoxyl  seul  on 
pent  restreindre  considerablement  la  moi-bidite 
par  tiypanosomiase. 

'■  Dans  les  regions  a  maladie  du  sommeil,  il  est 
indispensable  que  des  tournees  metlicales  perio- 
diques  soient  effectuees  par  mi  personnel  unique- 
ment  charge  de  ce  service,  Ces  missions  auront 
pour  l)ut :  1".  de  reperer  les  eudi-oits  cont;imincs  ; 
2",  d'apjirecier  exactement  le  iiombre  des  individus 
atteints,  par  I'examen  systematique  de  tons  les 
indigenes ;  3",  de  faire  le  traitement  pi'ophylac- 
tique  de  tons  les  malades  comme  il  est  indique 
ci-dessus,  Le  traitement  ctu'atif  ne  sera  fait  ciue 
dans  les  postes  oii  un  medecin  se  trouve  en 
permanence." 

Auliert  et  Heckenroth  ajoutent  que  les  indigenes  du 
Congo  recoiinaisseiit  deja  les  bons  elfets  de  ces  mesures 
et  vi^eniient  en  masse  se  faii-e  traiter. 

A  cote  de  rhomme,  le  gros  gibier  joue  un  certain 
role  dans  la  consei'vation  du  virus ;  exemple,  les  rives 
desei-tees  du  lac  Victoria  restees  infectaiites.  Toute 
mesure  dirigee  contre  le  gros  gibier  sera  done  utile. 
Mais,  sauf  peut-etre  pour  ce  qui  concerne  la  trypanoso- 
miase  humaine  de  Rhodesia  et  du  Nyassaland,  il  ne  faut 
pas  se  faire  trop  d'illusions  sur  TefBcacite  de  la  des- 
truction du  gibier. 

L'instruction  des  indigenes  devra  se  faire  peu  a  peu, 
mais  ou  ne  pent  compter  sur  des  resultats  immediate. 

L'administration  devi-a  etudier  le  remplacenient  des 
industries  predisposantes  (peche  ;  coinecuon  du  charbon 
de  bois ;  cultures  au  1)ord  des  eaux)  dans  les  zones 
contaminees.  par  d'autres  qui  mettront  les  indigenes 
plus  a  I'abri  de  I'infection  possible.  L'extension  de  la 
vent«  du  j^oisson  sec,  des  secheries  sahariennes,  pourrait 
aider  en  Afrique  occidentale  ii  eloigner  des  rivieres 
des  populations  ne  vivant  que  de  jDcche. 

D'lme  favon  generale.  radministration  devra  exercer 
son  action  sur  les  villages  dans  un  sens  utile  a  la 
prophylaxie.  L'etude  des  moyens  2)ropres  a  diminuei- 
les  chances  de  contagion  dans  les  differentes  regions 
devra  etre  faite  soigneusemeiit  par  elle.  d'apres  les 
conseils  techniques  de  personnes  informees,  speciale- 
ment  aifectees  a  ce  service, 

Lutte  contre  les  glossiues. — En  dehors  de  la  maladie 
du  sommeil,  un  certain  noinbre  de  trypanosomiases 
auimales  de  I'Afrique  intertroi^icale  sont  conserves  a 
I'ctat  endeniique  ou  enzootique  par  les  glossines  ou 
tsetses.  Au  point  de  vue  des  conditions  de  vie,  ime 
distinction  doit  etre  faite  entre  les  glossines,  nettement 
liygrophiles,  qui  ne  se  rencontrent  jamais  loin  des  rives 
ombragces  des  couvs  d'eau  (la  GJ.  palpulis  est  le  type  de 
ces  tsetses)  et  les  glossines  xeropliiles.  telles  que  la  Gl. 
iiiorsitans — qui  vit  dans  la  brousse  et  meme  la  savane 
et  s"eloigiie  des  rivieres  a  la  poursuite  de  sa  proie.  Des 
especes.  comme  Gl.  loii(pp<dpis — pivsentent  des  condi- 
tions de  vie  intermedia  ires. 

Les  moyens  ii  employer  2^o'^'"  siqiprimer  les 
glossines,  ou  mettre  Thomme  et  les  animaux  a  I'abri 
de  leurs  piqures.  different  done  suivant  I'espece  qu'il 
s'agit  d'atteindre. 
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Contre  la  Glossina  palpalis,  I'agent  principal  de 
propagation  de  la  maladie  du  sommeil,  et  de  plusieiirs 
trypanosomiases  animales,  comme  la  souma,  il  faut 
deboiser,  on  an  moins  eclaircir  les  galeries  forestieres 
dans  les  endroits  frequentes  par  les  hommes  (points 
d'eau,  gues,  ponts,  etc.),  ainsi  qu'aux  points  de  passage 
des  caravanes  et  des  troupeaux.  II  faut  abattre  les 
arbres  le  plus  completement  possible,  couper  les 
palmiers  nains  touffus  qui,  malgre  leur  faible  hauteur, 
forment  un  couvert  impenetrable  oil  s'abritent  les 
glossines  ;  detruire  les  lianes ;  en  un  mot,  faire  de  la 
foret  une  clairiere. 

Pour  la  protection  des  villages,  il  faut  comprendre 
un  deboisement  absolu  sur  une  etendue  variable  autour 
des  villages  ou  des  lieux  frequentes,  avec  deboisement 
jjartiel  (eclaii-cissement)  sur  vine  zone  peripberique,  la 
plus  etendue  possi])le ;  Tincendie  des  berbes  ou  de 
la  brousse  n'est  pas  utile.  Si  une  protection  efficace 
ne  pent  etre  realisee,  le  deplacement  des  villages  dans 
de.zones  sans  tsetses  est  indique. 

Contre  la  Glossina  longipalpis,  qui  propage,  entre 
autres,  la  baleri,  il  faut  abattre  les  broussailles  vertes 
et  les  petits  arbres  touft'us  qui  bordent  les  derrieres 
des  cordons  forestiers  des  cours  d'eau. 

Contre  la  Glossina  morsitans,  qui  parait  apte  a 
propager  la  plupart  des  trypanosomiases  des  zones  oil 
elle  habite,  et,  en  Rbodesia,  la  trypanosomiase  hu- 
maine,  il  faut  elaguer  la  foret  claire,  abattre  les 
buissons  epineux  (jujubiers,  mimosees)  ou  la  mouche 
gite  souvent.  L'incendie  de  la  bi'ousse,  a  la  saison 
favorable,  peut  etre  utile. 

Les  mesures  d'action  contre  cette  glossine,  dont 
les  gites  sont  mal  definis,  sent  surtout  difficiles.  Sa 
presence  dans  la  brousse  claire  ou  la  foret  plus  ou 
moins  couverte  est  sui'tout  fonction  de  celle  du  gibier. 
Elle  le  suit  et  peut  se  trouver  abondante  im  .iour,  la 
oil  on  ne  la  rencontre  plus  pen  api-es.    La  destruction 


du  gibier  est,  dans  ce  cas,  une  mesure  fondamentale. 
II  n'y  aura  d'elevage  intensif  possible  dans  les  zones  a 
tsetses  qu'avec  la  disparition  du  gibier.  La  question 
des  reserves  de  cliasse  et  de  la  protection  du  gi-os 
gibier,  actuellement  a  I'etude,  est  absolument  con- 
traire  an  but  x)rophylactique  qu'il  y  a  lieu  d'atteindre, 
et  par  suite  a  Finteret  economique  des  colonies. 

Cette  destruction  du  gibier  doit  etre  preconisee 
partout  oil  il  y  a  des  trypanosomiases  animales  trans- 
mises  par  les  tsetses,  quelle  que  soit  resjDece  de  glossine 
en  cause. 

Dans  les  vastes  territoires  de  I'Afrique  tropicale, 
les  regions  d'elevage  se  trouveut  surtout  a  I'interieur, 
loin  des  cotes.  Le  moyen  le  plus  economique  d'amener 
les  animaux  (en  particulier  les  bovides)  dans  les 
colonies  cotieres  ou  dans  les  ports  d'embarquement,  est 
de  les  faire  voyager  en  troupeaux.  Pour  que  ees 
troupeaux  ne  se  contaminent  pas  en  route,  comme 
c'est  generalement  le  cas  a  I'heure  actuelle,  des 
routes  sanitaires  doivent  etre  creees.  Le  trace  de  ces 
routes  doit  etre  etudie  avec  soin  par  des  personnes 
competentes  ;  les  points  de  traversee  des  cours  d'eau 
doivent  dormer  lieu  a  une  attention  speciale  et,  s'il  y  a 
lieu,  etre  debarrasses  des  glossines  en  employant  les 
procedes  decrits  pi-ecedemment. 

A  cote  de  ces  mesures  generales,  des  mesures  indi- 
viduelles  peuvent  etre  prises.  L'homme  protegera 
autaut  que  possible,  par  des  gants  ou  des  voiles,  les 
parties  decouvertes  de  son  corps.  Des  pieges  a  tsetses 
seront  mis  en  oeuvre.  On  chercliera  a  ecarter  ces 
insectes  par  des  furaees.  On  evitera,  si  possible,  de 
voyager  le  jour.  Mais  toutes  ces  mesures  ne  seront 
jamais  que  de  faibles  paUiatifs.  Ce  n'est  qu'en 
recourant  aux  mesures  generales  sur  lesquelles  nous 
avons  insiste  qu'on  arrivera  pen  a  peu,  a  force  de 
perseverance,  a  faire  disparaitre  les  tiypanosomiases  a 
tsetses. 


Monsieur  E.  Roubaud,  Chef  de  Lai 

Depuis  bientot  huit  ans,  j'ai  eu  I'occasion  d'etudier 
la  maladie  du  sommeil,  les  trypanosomiases  animales 
et  les  glossines  au  Congo  franeais,  et  dans  toutes  les 
possessions  fran^aises  de  I'Afrique  Occidentale.  Les 
resultats  de  mes  recherches,  qui  ont  j)rincipalement 
porte  sur  les  conditions  de  transmission  des  tiypano- 
somes  et  sur  lem-  mode  d'evolution  chez  I'insecte  pro- 
pagateur,  ont  ete  publics,  soit  en  detail  dans  le  rappoi-t 
de  la  Mission  frangaise  d'Etude  de  la  Maladie  du 
Sommeil*,  soit  en  notes  preliminaires  diverses  prises 
egalement  aux  "  Comptes  rendus  de  1' Academic  des 
"  Sciences  "  et  au  "  Bulletin  de  la  Societe  de  Pathologic 
Exotique  de  Prance."  En  priant  MM.  les  membres 
du  Comite  de  bien  vouloir  se  reporter  a  ces  publica- 
tions, je  me  bornerai  dans  cette  note  a  souligner 
quelques-unes  des  questions  auxquelles  j'attache  une  im- 
portance speciale  parmi  toutes  celles  qui  ligurent  dans 
la  liste  publiee. 

1".  La  specificite  de  transmission  du  Tr.  gamhiense 
par  la  Gl.  palpalis  me  parait  piincipalement  liee  au 
mode  de  vie  particulier  de  cette  mouche,  qui,  beaucoup 
plus  que  les  autres  especes  de  glossines,  tend  a  vivre 
au  voisinage  de  Thomme.  Dans  les  regions  les  plus 
infectees  de  maladie  du  sommeil  que  j'ai  visitees  au 
Congo,  le  Gl.  palpalis  ne  trouve  a  se  nourrir  que  de 
sang  humain,  independamment  de  celui  des  animaux 
ou  des  reptiles ;  le  gros  gibier  y  est  le  plus  souvent 
extremement  rare.  La  mouche  s'adapte  a  l'homme  et 
vit  au  voisinage  des  villages.  D'un  autre  cote  il  me 
parait  certain  que  si,  en  principe,  toute  espece  de 
mouche  tsetse  peut  se  montrer  capable  de  subvenir  a 
revolution  et  a  la  transmission  de  toutes  les  especes  de 
trypanosomes  sevissant  dans  les  regions  a  tsetses,  en 
fait,  dans  la  nature,  il  n'en  est  pas  ainsi.  II  existe, 
suivant  les  regions,  des  races  particulieres  de  glossines, 
races  qui  sont  fonction  du  climat  et  des  conditions 
geographiques  et  qui  se  montrent  plus  ou  moins  aptes 
a  transmettre  les  differents  virus.    Une  meme  espece 


*  G.  Martin,  Leboeuf  et  Koubaud.  La  Maladie  du 
Sommeil  .au  Congo  franeais.     Paris  :  Masson.  1909. 


ratoire  a  l'Institut  Pasteur,  Paris. 

de  glossines  pourra,  dans  une  localite  determinee,  se 
montrer  tres  sensible  a  I'infection  pour  un  virus  donne, 
alors  que  dans  une  autre  region  elle  s'y  montrera 
refractaire  ou  beaucoup  moins  sensible.  Pour  cette 
raison  je  ne  considere  pas  la  notion  de  I'espece  de  la 
glossine  comme  liee  d'une  faeon  fondamentale  a  la 
transmission  d'un  virus  donne.  C'est  surtout  le  genre 
de  vie  des  glossines  dont  il  faut  tenir  compte  pour 
apj)i'ecier  leurs  possibilites  plus  ou  moins  grandes  de 
transmission  naturelle.  A  cet  egard  il  y  aura  lieu  de 
vecbercher  si,  dans  les  regions  de  I'Afrique  Orientale 
ou  existe  le  Tr.  rhodesiense  transmis  par  Gl.  morsitans, 
cette  mouche  ne  vit  pas  au  voisinage  de  l'homme  d'une 
fajon  plus  immediate  qu'elle  ne  le  fait,  d'ordinaire, 
dans  les  regions  inhabites  qu'elle  frequente  habituelle- 
ment. 

2".  La  distinction  specifique  exacte  des  virus  divers 
qui  peuvent  etre  rencontres  chez  les  animaux  con- 
sideres  comme  reservoirs  de  viiiis  pom-  les  trypanosomes 
humains  est  d'une  importance  considerable.  A  cet 
egard  j'estime  que  I'un  des  criteriums  de  differenciation 
les  plus  nets  que  I'on  puisse  posseder  actuellement, 
consists  en  I'etude  de  leur  mode  d'evolution  chez  les 
glossines.  L'evolation  dans  les  glandes  salivaires 
proprement  dites  n'a  jusqu'a  present  ete  obseiTee  que 
poar  les  deux  trypanosomes  parasites  de  l'homme,  le 
Tr.  gamhiense  et  le  Tr.  rhodesiense.  Toutes  les  fois 
qu'un  virus  dhnorphe,  rencontre  chez  un  animal,  est 
recoanu  aceomplir  son  evolution  chez  les  glossines  eu 
dehors  des  glandes  salivaires,  ce  virus  n'a  certainement 
rien  de  commun,  dans  I'etat  actuel  de  nos  connaissances, 
avec  le  virus  humain.  Le  Tr.  pecaudi  de  I'Afrique 
Occidentals,  virus  morphologique ment  voisin  du  Tr. 
gamhiense  et  aassi  du  Tr.  hrucei,  accomplit  son  evolu- 
tion  derniere  dans  la  trompe  des  glossines  comme  nous 
I'avons  montre  avec  le  Dr.  Bouat,  et  non  dans  les 
glandes  salivaires,  ce  qui  le  distingue  radicalement  des 
virus  humains.  II  y  aura  lieu  de  rechercher  d'une 
faijon  systematique  le  mode  d'evolution  chez  la  mouche 
des  deux  agents  du  nagana  (Tr.  hrucei),  celui  du 
Zoulouland  et  celui  de  I'Ouganda,  dont  notre  collegue 
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M.  Mesnil  vient  de  moutrer  recemment  la  non-identifce. 
Ces  virus  accomplissent-ils  leur  evolution  derniere  dans 
la  trompe  des  mouclies,  ou  dans  les  glandes  salivaires  ? 
J.'^ous  croyons  fermement  que  la  solution  de  cette 
f[uestion  apportera  des  cclaircissements  utiles  a  la 
question  si  importaute  soulevee  pai'  le  general  Sir  D 
Brace  et  qui  a  trait  a  I'identite  des  Tr.  brucei  et  Tr. 
rhodesiense,  et  noiis  engageons  vivenient  les  chercheurs 
a  porter  leur  attention  de  ce  cote. 

3".  Si  les  glossiues  sont  bien  les  agents  fonda- 
mentaux  de  la  conservation  des  virus  dans  la  nature, 
j'estime  que  dans  certains  cas  d'autres  insectes  sont 
aptes  a  jouer  le  role  d'auxiliaires,  pour  la  transmission 
mecani(iue  a  forme  epidemique  des  affections  a  trypauo- 
somes.  Les  stomoxes,  particulierement,  peuveut  inter- 
venir  comuie  notre  coUegue  Bouft'ard  I'a  montre,  dans 
la  transmission  du  viiiis  de  la  souma  (Tr.  cazalboui  on 
vivax).  Les  moustiques  quand  ils  sont  tres  abondants 
aussi,  dans  les  lieux  habites  par  I'liomme,  doivent 
(jgalement  etre  comptes  parmi  les  vecteurs  auxiliaires 
des  trypanosomiases  humaines.  lis  agissent  en  difEu- 
saut  la  maladie  dans  uue  famille,  par  exemple,  et  sont 
vraisemblablement  les  principaux  agents  actifs  des 
epidemics  familiales  dont  nous  avons  observe  de  tres 
nombreux  exemples  en  Afrique  equatoriale  et  occi- 
dentale.  Les  experiences  eifectuees  a  I'lnstitut  Pastevn- 
de  Brazzaville,  celles  plus  recentes  que  nous  avons 
realisees  a  Dakar  avec  le  Dr.  Lafont  demontrent  le 
bien  fonde  de  cette  maniere  de  voir.  Dans  la  nature, 
le  role  vecteu.r  des  moustiques  est  limite  pai-  la  faible 
al)ondance  habituelle  des  tryijanosomes  dans  le  sang ; 
quelquefois  cependant,  comme  nous  I'avons  observe 
avec  MM.  G.  Martin  et  Leboeuf,  et  avec  le  Dr.  G. 
Bouet,  il  est  loin  d"en  etre  ainsi  ;  les  conditions 
favorables  se  trouvent  alors  realisees  pour  perniettre 
aux  moustiques  de  diffuser  la  maladie  dans  Tentoui-age 
immediat  des  malades. 

4°.  Je  considere  que  des  cas  de  guerisou  naturelle 
pour  riiomme  atteint  de  trypanosomiase  humaine  (Tr. 
gambiense)  sont  possibles.  Dans  des  regions  du  Congo 
particulierement  infectees,  j'ai  eu  Toccasion  de  voir 
dans  les  villages  des  individus  ages,  des  vieillards, 
ayant  toujours  vecu  sur  les  lieux  memes  oii  sevit  la 
maladie  qui  decime  la  population  depuis  de  longues 
annees.  Quelques-uns  m'out  certifie  avoir  gueri  de  la 
maladie  du  somraeil.  Le  fait  est  rendu  probant  par 
les  observations  recentes  des  D.octeurs  Ringenbacli  et 
Heckenrotli,  qui  out  retrouve  en  etat  de  sante  satis- 
faisant  plusieurs  indigenes  reconnus  trypanosomes  en 
1907  par  la  Mission  fran(;'aise  an  Congo,  et  qui 
n'avaient  snbi  aucune  sorte  de  traitement.  Je  suis 
porte  a  croire  qu'il  existe  dans  la  nature  des  cas 
peut-etre  assez  nombreux  d'immunitc  acquise,  parmi 
les  populations  qui  vivent  depuis  fort  longtemps  dans 
les  zones  a  trjrpanosomiase  biimaine. 

5".  La  question  du  role  jone  par  les  animaux 
sauvages  dans  la  conservation  naturelle  des  virus, 
avissi  bien  ceux  de  I'liomme  que  ceux  des  animaux 
domestiques,  est  certainement  d'importance  capitale. 
La  belle  serie  de  reclierclies  efEectuees  ea  ce  sujet  dans 
rOuganda  par  Sir  David  Bruce  et  ses  collaboi-ateurs 
me  parait  entrainer  la  conviction,  en  ce  qui  concerne 
le  role  de  reservoir  de  virus  pour  le  Tr.  gMnbieitse, 
joue  i)ar  les  autilopides.  Les  experiences  de  M.  Duke 
en  particulier  echa^jpent  a  la  critique.  Toutefois  il  me 
semble  que  si  ce  role,  en  ce  qui  concerne  la  trypano- 
somiase humaine  a  Tr.  gambiense.  transmise  par  GI. 
palpaliti,  est  possible,  en  fait  il  se  limite  notablenient 
et  n'offre  pas  un  caractere  d'absolue  generalite.  Dans 
betiucoup  de  regions  du  Congo  frani;ais  devastees  par 
la  maladie  du  sommeil.  le  gibier  fait  defaut  ou  se 
montre  extremement  rare.  Dans  ces  regions  le  prin- 
cipal reservoir  de  virus  me  parait  se  limiter  a  riiomme 
lui-meme. 

II  n'en  est  peut-etre  plus  ainsi  en  ce  qui  concerne 
la  tryi)anosomiase  humaine  a  Trypanosoma  rhodesiense, 
transmis  par  Gl.  morsitans.  Ce  qvie  je  connais  des 
habitudes  de  cette  glossine  me  parait  legitimer  les 
conceptions  de  MM.  Kinghorn  et  Yorke  touchant  le 
role  joue  par  les  animaux  sauvages  dans  la  conservation 
de  ce  virus.  Gl.  morsitans  etant  j^ar  excellence  une 
mouche  de  gros  gibier,  il  est  infiniment  proljable  que 
c'est  au  contact  de  ce  dernier  qu'elle  s'infecte.  Si  les 
chiffres  d'infection  naturelle  des  animaux  sauvages  au 


Tr.  rhodesiense  donnes  par  les  auteurs  ci-dessus  sont 
sans  doute  au-dessus  de  verite  (la  distinction  absolue 
de  leur  virus  sauvage  n'ayant  pas  toujours  ete  faite  avec 
des  virus  du  type  Tr.  peraudi),  je  considei'e  ce])endf nt 
lein-s  conclusions  comme  justifiees.  II  me  parait  de 
toute  importance  que  des  experiences  soient  instituees 
a  bref  delai  dans  le  ljut  d'appreeiei'  les  effets  de 
reloignenient  ou  de  la  destruction  du  gros  gibier.  Ces 
exjjeriences  devront  etre  faites,  autant  que  jjossible, 
dans  des  territoires  circonscrits,  oii  la  faune  sauvage 
se  trouve  en  quelque  soi-te  isolee,  sans  communication 
facile  avec  des  territoires  giboyeux  limitrophes.  La 
question  qui  ofPre  un  interet  tout  a  fait  special  pour  le 
Tr.  rhodesiense  merite  egalement  d'etre  etudiee  pour 
les  autres  trypanosomiases.  II  est  hors  de  doute  que 
les  faunes  sauvages  sont,  dans  les  pays  a  tsetses,  le 
princii^al  element  de  conservation  des  virus,  surtout 
dans  les  territoires  envaliis  par  la  Gl.  morsitans  et  les 
especes  voisines.  La  conservation  du  gros  gibier  est 
incompatible  avec  la  penetration  et  la  mise  en  valeur 
economique  des  colonies  africaines. 

L'eloiguement  du  gros  gibier  constitue  d'ailleurs  un 
moyen  projihylacticjue  a  deux  faces :  en  meme  temps 
qu'il  supprimera  la  source  la  plus  constante  d'infection 
2iour  les  mouches,  il  enti'ainera  aussi  fatalement  une 
diminution  considerable  dans  I'abondance  des  glossines. 
Pour  certaines  especes  meme,  comme  la  Gl.  uiorsitans, 
nous  ne  connaissons  pas  d'autre  moyen  de  destruction 
pratique.  A  ce  double  p)oint  de  vue  cette  methode 
s'impose  comme  me.sure  d'aetion  fondamentale  contre 
les  trypanosomiases  et  nous  ne  pouvons  que  souhaiter 
voir  realiser  prochainement  dans  les  pays  interesses  des 
experiences  decisives  qui  susciteront  la  mise  en  reuvre 
de  mesures  phis  etendues.  La  Rhodesie  nous  parait 
etre  une  des  regions  oil  de  telles  exi^eriences  pourraient 
etre  tentees  avec  le  plus  d'interet,  en  raison  de  la 
double  portee  prophylactique  pour  I'homme  et  les 
animaux  domestiques  qu'elles  y  presenteraient.  En 
Afrique  Occidentale  fran(,'aise,  nous  serious  egalement 
desireux  de  voir  le  Grouvemement  fraueais  proceder,  au 
Senegal  par  exemple  oil  ce  serait  facile,  a  des  experiences 
de  meme  ordi-e.  La  region  dite  de  la  Petite  Cote,  aux 
confins  de  Nianing,  est  infectee  de  maladie  du  sommeil 
et  de  trypanosomiases  animates  diverses.  II  y  serait 
facile,  etant  donne  le  caractere  tres  circonscrit  (une 
trentaine  de  kilometres  carres)  de  la  zone  envahie  par 
le  gros  gibier  reservoir  du  virus,  d'y  proceder  :\  mie 
experience  demonstrative  qui  presenterait  une  25ortee 
pratique  immediate.  On  trouverait  egalement  dans 
la  region  dite  du  Niom-Bato,  situee  entre  I'embou- 
ehure  de  la  Gamble  anglaise  et  I'estuaire  du  Saloum, 
un  territoire  limite.  infeste  de  Gl.  morsitans  et  de  try- 
panosomiases animales  diverses,  sur  leqiiel  on  pourrait 
avec  fruit  observer  les  resultats  pratiques  de  la  destruc- 
tion du  gibier. 

De  telles  experiences  demandent  plusieurs  anuees 
avant  de  pouvoir  donner  les  resultats  esperes.  EUes 
devront  etre  poursuivies  avec  patience  et  methode.  Je 
ii'insisterai  pas  davantage  sur  les  autres  questions 
interessaut :  la  prophylaxie  des  trypanosomiases  et  le 
mode  de  destruction  des  glossines.  Mes  coucejDtions 
out  ete  indiquees  dans  les  travaux  divers  que  j'ai 
indiques  plus  haut  et  dans  ceux  qui  sont  mentiomies 
ci-dessous.*  Je  prie  MM.  les  membres  du  Comite  de 
bien  vouloir  s'y  reporter. 


*  ■•  Experieuees  diverses  de  transmission  des  Trypanosouics 
])nv  les  C-ilossiues.''  \i.  Buuet  et  E.  Knubaad.  (Extraits  du 
Bulletin  ilc  la  Soeiete  de  Patlioloeie  Exotique.  Tome  III, 
N(i.  '.)  :  Tume  IV,  No.  S  :  Tome  V.  .No.  3.) 

••  Experiences  de  transmission  des  trj'panosomiases  animales 
lie  I'Af  rique  occidentale  frangaisc  par  les  stomoxes."  G.  Bonet 
et  E.  Koubaud.  (Extrait  du  Bulletin  de  la  Soeiete'  de  Patbo- 
li.igie  Exotique.    Tome  V,  No.  7.) 

••  Snr  la  propb.ylaxie  des  trypanosomiases."  F.  Me.snil  et 
E.  Koubaud.  (E.xtrait  des  Coniptes-rendus  du  XVraeCongres 
Intenialional  d'Hygiene  et  de  Ui'mograpbie,  Washington, 
Septembre  ^3-28,  lwl2.) 

■'Experiences  diverses  de  transmission  des  Trypanosomes 
par  les  Glossines."  G.  Bouet  et  E.  Eoubaud.  (Extrait  des 
Annalos  de  rinstitut  Pasteur.    Tome  XXIV.— Aout  1910). 

Entomologie  :  Nouvelle  contribution  a  Fetiide  biolo^dque 
des  Glossines.  Quelques  donm'es  sur  hi  biologio  des  67.  nmr- 
.sifiais-  et  tacliinotdc.'i  du  Soudan  nigi'tien."  Note  do  iM.  K 
Boubaud. 
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{Tran 

1.  The  first  to  point  to  the  importance  of  wild 
game  for  the  spread  of  trypanosome  diseases  was 
Bruce.  A  short  time  after  the  discoveiy  of  the 
trypanosome  named  after  him  he  fotmd.  in  Zuhiland 
in  the  nineties,  that  wild  game  may  be  infected  with 
similar  parasites  withoiit  showing  symptoms  of  disease, 
and  he  then  expressed  the  opinion  that  this  phenomenon 
wovild  perhaps  prove  of  importance  in  epidemiology. 

2.  Curiously  enough  these  findings  of  Bruce 
received  comparatively  little  attention  and  were  soon 
almost  forgotten. 

3.  The  discoveiy  that  sleeping  sickness  was  a 
trypanosome  infection  turned  attention  again  to  the 
animals  from  which  the  Glossina  obtain  their  nourish- 
ment. In  this  respect  Robert  Koch  pointed  to  the 
crocodile. 

4.  Later  Kleine  found  that  it  was  possible  to 
transmit  T.  gamhiense  to  cattle,  sheep,  and  goats  if  one 
put  infected  Glossina  palpalis  to  feed  on  them.  In  his 
opinion  this  experimentally-produced  occurrence  played 
hardly  any  part  in  natural  conditions. 

5.  Since  then  much  active  work  has  been  done  on 
this  question.  In  the  covirse  of  recent  investigations, 
esjDecially  by  Englishmen,  the  ojpinion  has  gained 
favour  that  great  significance  is  to  be  attached  to 
mammals,  and  especially  wild  game,  as  reservoirs  of 
the  trypanosomes  pathogenic  to  man.  This  question 
was  sfiecially  important  to  the  British  authorities, 
since,  on  the  Victoria  Lake,  they  had  done  little 
against  the  disease-bearing  Glossina  by  the  clearing  of 
vegetation,  but  had  sought  to  gain  the  same  object  by 
moving  the  infected  population  into  tiy-free  regions 
and  thus  by  a  sort  of  sterilisation  of  the  flies.  If  one 
now  assumes  that  the  game  which  remained  behind  in 
the  evacuated  districts  and  there  increased,  sei-ves  in 
a  large  degree  as  a  reservoir  for  T.  gamhiense,  there  is 
no  doubt  that  if  the  old  fly  areas  are  later  resettled 
sleeping  sickness  must  again  occur  amongst  man. 

(5.  In  fact,  Bruce,  and  later.  Duke  found,  in 
investigations  of  the  islands  in  the  northern  part  of 
the  Victoria  Lake,  which  had  been  completely  cleared 
of  the  infected  population  for  some  years,  that  where 
antelope  lived  in  large  numbers  the  flies  might  be  still 
infected  with  trypanosomes.  On  the  other  hand,  Duke 
showed  that  on  those  islands  where  no  antelope,  but 
only  hippo,  reptiles,  and  Inrds  lived,  the  flies  were, 
after  some  years,  free  from  trypanosomes.  The  species 
of  antelope  concerned  (Tragelaplms  speltei)  undoubtedly 
forms,  therefore,  on  the  islands  of  the  Victoria  ISTyanza 
a  trypanosome  reservoir. 

7.  How  far  this  applies  to  T.  gantbiense  in  particular 
is  certainly  difiicult  to  decide,  and  one  must  be  very 
cautious  with  one's  conclusions. 

8.  Let  us  ]put  shortly  together  what  has  been 
established  recently  by  scientific  observations  and 
experiments  on  this  question. 

9.  First  of  all,  as  concerns  T.  gamhiense,  it  is 
possible,  if  not  always,  at  all  events  in  a  number  of 
cases : — 

(1)  To  transmit  this  parasite  ])oth  by  direct  blood 
inoculation  and  by  the  bite  of  infected  flies  to 
wild  game  and  domestic  animals. 

(2)  These  trypanosomes  thus  experimentally  trans- 
mitted may,  under  ceitain  conditions,  maintain 
themselves  for  a  longish  time  in  a  body  of 
antelopes  and  domestic  animals.  The  wild  game 
remains  apparently  quite  unharmed  by  the 
infection ;  the  same  holds  good,  as  a  rule,  for 
domestic  animals. 

(3)  The  parasite  can,  in  a  num1)er  of  cases,  be  again 
further  transmitted  by  means  of  Glossina  from 
antelope  and  goats  which  had  been  infected  with 
T.  gamhiense ;  in  an  experiment  described  hy 
Duke  this  was  possible  even  22  months  after  the 
(original)  infection  ;  in  others  reported  by  Kleine 
and  Fischer  the  interval  was  considerably  shorter. 
In  any  case  the  infectivity  diminishes  with  the 
length  of  time  which  has  elapsed  since  the 
appearance  of  the  tiypanosomes  in  the  blood. 


slation.) 

10.  The  conditions  are  quite  similar  with  T. 
rhodesiense,  only  that  the  considerably  greater 
virulence  of  this  j)aiusite  is  apparent  in  all  species  of 
animals.  The  wild  game  appears  in  general,  in  experi- 
mental inoculations  with  T.  rhodesiense,  to  show 
likewise  no  symptoms  of  illness.  All  domestic  animals, 
however,  as  cattle,  sheep,  goats,  donkeys,  dogs,  sicken 
promptly  after  inoculation  with  this  parasite,  and  as  a 
rule  qixickly  succinnb.  They  are,  therefore,  certainly 
not  parasite  carriers  for  long  periods. 

11.  Scientifically  considered,  the  possibility  that  the 
wild  game  and,  in  a  restricted  sense,  the  domestic 
animals  also,  can  sei-ve  as  a  reservoir  for  the  parasite 
of  sleei^ing  sickness  is  by  no  means  to  be  denied. 

12.  However,  in  these  experimental  observations 
differences  in  degrees  are  apparent.  The  German 
investigators  established  the  possibility  of  mammals 
being  for  some  time  carriers  of  trypanosomes  patho- 
genic to  man ;  they  foimd,  however,  at  the  same  time 
that  this  occuiTence,  especially  as  regards  the  duration 
of  the  infectivity,  is  comparatively  resti'icted.  On  the 
other  hand,  some  English  investigators,  especially 
Bruce,  believed  this  occurrence  to  be  not  only 
possible,  but  almost  the  rule  ;  as  a  conseqiience  of 
their  investigations  they  assumed  that  the  wild  game 
served  as  the  reservoir  of  choice  for  the  parasite  of 
sleeping  sickness,  from  which  the  trypanosomes  could 
be  transmitted  after  a  long  time  and  with  great  ease 
by  means  of  Glossina. 

13.  Thus  the  position  stood  when,  in  consequence 
of  the  occurrence  of  human  trypanosomiasis  in 
Rhodesia  and  Nyasaland,  fresh  investigations  were 
undertaken  in  these  regions.  Kinghorn  and  Yorke, 
and  Bruce  also,  believed  that  they  had  found  there  a 
clear  and  incontrovertiljle  proof  that  the  game,  not 
only  in  exj^eriment  but  also  in  nature,  played  quite  an 
extraordinary  role  as  carrier  of  the  tryj^anosomiasis  of 
man.  It  has  been  formerly  objected  to  the  alleged 
finds  of  T.  gambiense  in  naturally  infected  game  and 
domestic  animals  that  it  was  not  really  a  question  of 
this  pai'asite,  but  of  one  only  morphologically  resem- 
bling it,  and  not  a  trypanosome  pathogenic  to  man. 
However,  the  position  in  the  case  of  the  parasite  of 
sleeping  sickness  in  Rhodesia  and  Nyasaland  {T. 
rhodesiense)  was  a^jparently  mvich  simpler.  To  this 
parasite  had  been  ascribed,  as  is  well  known,  morpho- 
logical peculiarities  by  which  it  was  to  be  at  once 
distinguished  from  all  other  trypanosomes ;  in  fact, 
till  a  short  time  ago,  displacement  of  the  nucleus 
towards  the  hinder  end  of  the  parasite,  the  so-called 
posterior  nuclear  forms,  which  curiously  enough  had 
never  been  observed  liefore,  was  regarded  as  absolutely 
characteristic  of  T.  rhodesiense. 

14.  Kinghorn  and  Yorke  in  their  field  of  work  now 
showed  that  among  the  wild  game  the  veiy  considerable 
figure  of  16  per  cent,  was  infected  with  trypanosomes, 
which,  when  inoculated  into  experimental  animals 
showed  typical  posterior  nuclear  forms  and  liehaved 
in  their  virulence  towards  animals  exactly  like  T. 
rhodesiense.  It  was,  according  to  their  view,  proved 
that  in  that  district  16  per  cent,  of  the  game  were 
carriers  of  human  sleeping  sickness.  This  finding 
qiaickly  became  known  and  gained  so  much  the  more 
significance  in  the  outer  world  in  that  it  corresponded 
with  the  view  already  expressed  l)y  Bruce,  and  thus 
it  is  to  be  explained  that  about  this  time,  not  only  in 
scientific  circles,  but  also  among  the  European  popula- 
tion threatened  by  sleeping  sickness,  annihilation  of 
all  wild  game  was  continually  pressed  forward  in  the 
interest  of  sleeping  sickness  prevention.  German 
authorities  concerned  with  the  suppression  of  sleeping 
sickness  were  sceptical  of  the  conclusions  of  Kinghoi'n 
and  Yoi-ke,  and  also  on  the  English  side  there  were 
individual  objectors,  especially  Bevan. 

15.  Since  in  a  tour  of  investigation  I  had  the 
opportunity  of  working  under  similar  conditions  to 
those  of  Kinghorn  and  Yorke,  I  decided,  having  regard 
to  the  great  practical  importance  of  the  question,  to 
repeat  the   exj^eriments   of  these   two  workers  in 
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Portuguese  Nyasa,.  The  results  obtained  were  published 
some  time  ago  in  the  Arheiteu  au.s  der  Kaiserliche 
Gesundlieitsamte.  I  will  therefore  go  into  them  only 
shortly. 

16.  In  I'ortuguese  Nyasaland,  according  to  my 
observations.  16  ■  2  per  cent,  of  the  wild  game  was 
found  infected  with  trypanosomes  which,  in  their 
appearance  and  their  pathogenicity  for  animals  l^ehaved 
absolutely  like  T.  rhodesiense ;  examination  of  the  few 
domestic  animals  of  the  natives  gave  veiy  similar 
results.  Up  to  this  point  the  results  therefore  com- 
pletely corresi^oud  with  those  of  Kinghoiii  and  Yorke. 
Now  it  must  be  noted  that  in  the  field  of  work  of  the 
English  investigat<n's  extremely  few,  relatively,  sleeping 
siclmess  cases  were  found  amongst  the  population,  and 
in  my  district  no  cases  at  all  could  be  detected  amongst 
men.  It  follows  that  16  per  cent,  of  the  game  and  a 
scarcely  smaller  percentage  of  the  domestic  animals 
are  infected  with  the  parasite  of  sleeping  sickness  in 
regions  in  which  man  remains  healthy.  This  is  a 
sui'prising  discrepancy,  because  in  the  large  liy  areas 
men  cannot  escape  the  bite  of  infected  Glossiiui  any 
more  than  the  wild  game  and  the  domestic  animals 
can.  Hence  the  conclusion,  certainly  not  at  that  time 
accepted  by  English  investigatoi-s,  that  the  rhodesienae- 
like  trypanosomes  found  in  wild  game,  in  spite  of  the 
far  reaching  correspondence  in  other  respects,  were  n.o^ 
identical  with  the  parasite  of  human  sleeping  sickness. 

17.  In  order  to  obtain  indisputable  experimental 
proof  for  this  conclusion,  the  pathogenicity  of  the 
tryjianosomes  in  wild  game  and  in  domestic  animals 
was  tested  in  several  experiments  on  man  and  it  was 
found,  as  was  to  be  expected,  that  this  trypanosome 
could  not  be  conveyed  t<:)  man  either  by  the  bite  of 
Olossina  or  by  direct  1>lood  inoculation.  The  trypano- 
some was,  as  a  matter  of  fact,  T.  hnirei  and  not 
T.  rhodesiense. 

18.  Consequently  it  was  shown  that  tiypanosomes 
in  naturally  infected  wild  game  and  domestic  animals 
can  be  regarded  with  certainty  as  T.  rhodesiense  <mly 
if  they  j^rove  to  be  pathogenic  for  man.  Secondly, 
it  was  establised  that  wild  game  and  the  domestic 
animals  do  not  take  part  in  the  spread  of  sleeping 
sickness,  at  least,  not  to  the  extent  assumed  by 
Kinghorn  and  Yorke,  and  that  therefore  indisputable 
scientific  grounds  were  lacking  to  support  immediate 
eradication  of  all  wild  game. 

19.  So  for  the  time  being  and  until  the  ol)taining  of 
scientific  proofs,  the  proposal  to  shoot  off  the  African 
wild  game  in  Rhodesia  and  Nyasaland  would  have  come 
to  nothing  if  the  whole  question  had  not  been  re-opened 
recently  by  an  alteration  of  the  standpoint  of  Bruce. 
Bruce,  who  at  first  strictly  separated  T.  rhodesiense 
from  T.  hrucei.  to-day  considers  it  very  pi-oliable  that 
these  two  parasites  are  identical  and  that,  therefore, 
sleeping  sickness  in  Rhodesia,  Nyasaland,  and  in  the 
south  of  German  East  Africa,  is  nothing  else  tlian  an 
infection  of  man  with  the  animal  trypanosome  of 
nagana,  T.  hrucei,  which  is  spread  over  the  whole  of 
Africa.  Since  one  can  frequently  find  this  mammalian 
trypanosome  there  in  anteloj^es,  according  to  the 
evidence,  Bruce  is  of  opinion,  in  spite  of  all  counter- 
e\'idence,  tha-t  the  wild  game  plays  quite  an  enormous 
part  as  reservoir  oi  human  trj'paiiosomiasis. 

20.  For  the  fact  that  T.  hrucei  in  spite  of  the 
frequence  with  which  it  is  to  be  found  in  mammals  and 
tsetse-flies,  attacks  s\ich  an  infinitesimally  small 
immber  of  men,  Bruce  is  not  al)le  to  adduce  aii^  reasons 
that  will  hold  ground. 

21.  Sleeping  sickness  in  Rhodesia  and  Nyasaland, 
as  many  years"  experience  has  taught,  attacks  strong 
people  and  weaklings,  children  and  adults ;  moreover, 
no  support  is  to  lie  found  in  other  directions  for  the 
idea  that  the  one  or  the  other  is  more  or  less  pro- 
tected against  the  disease.  Vfhoever  is  once  attacked 
by  it  succumbs,  and  indeed  pretty  quickly.  Inter- 
mediate stages,  e.g.,  jjersons  who  are  infected  with 
trypanosomiasis  without  showing  any  noteworthy 
phenomena  of  illness,  are  never  found. 

22.  It  is  very  important  moreover  that  the  same 
T.  hrucei  which  is  alleged  in  Rhodesia  and  Nyasaland 
to  cause  sleeping  sickness,  in  Zu  Inland,  where  it  has 
been  long  known,  has  never  made  a  single  man  ill. 
According  to  a  personal  communication  which  was 
made  to  me  in  Theiler's    Institute,   this  has  been 
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confirmed  by  recent  investigations  also.  Examples  <jf 
the  kind  can  be  brought  from  many  other  parts  of 
Africa. 

23.  Bruce,  therefore,  in  his  opinion  that  sleeping 
sickness  in  Rhodesia  and  Nyasaland  is  nothing  but  an 
animal  trypanosomiasis  caused  by  T.  hrucei,  which 
attacks  on  occasion  specially  predisposed  man  also, 
stands  almost  alone.  Already  by  Laveran  and  others 
counter-evidence  has  been  brought,  but  with  the 
authority  that  justly  attaches  to  Bruce  his  recently 
maintained  views  must  of  course  be  earnestly  weighed. 

24.  Bruce  himself  has  formerly  always  taken  the 
standpoint  that  in  order  to  work  in  a,  practical  manner, 
in  distinguishing  the  trypanosomes  we  must  do  as  we 
are  compelled  to  do  in  the  case  of  the  bacteria  where 
morphology  does  not  suffice,  i.e..  make  use  of  the 
biology  of  the  parasites,  however  much  it  may  violate 
the  canons  of  the  strict  systematist.  And  when  such 
a  practical  test  is  used  it  is  found  that  T.  hrucei  can  be 
exactly  distinguished  from  T.  rhodesiense  in  that  it  i,y 
pathogenic  only  foi'  the  various  mammals,  whereas 
T.  rhodesiense  is  pathogenic  for  man  as  well  as  for 
these. 

25.  Recently  another  further  small  complication 
has  occurred,  since,  according  to  Stephens  and  Black- 
lock,  T.  hrucei  must  on  account  of  its  dimorjjhic  type 
be  called  something  else.  Fortunately  this  is  only  a 
question  of  an  alteration  of  name. 

26.  How  now  does  the  role  i_if  wild  game  and 
domestic  animals  in  the  spread  of  sleeping  sickness 
shape  in  nature  ?  Of  course  there  is  no  possible  doubt 
that  mammals  and  even  cold-blooded  animals  supply 
hlood  for  the  tsetse-flies  and  Koch,  as  is  well  known, 
has  drawn  attention  to  the  crocodile  as  sujiplying  food 
for  G.  i)aipalis.  As  concerns  especiallj^  this  assump- 
tion of  Koch,  there  are  indeed  places  on  and  in  the 
Victoria  Nyanza  where  this  occurs  and  where  the  flies 
are  accustomed  to  the  blood  of  cold-l)]ooded  animals. 
Were  one,  however,  to  try  the  experiment,  so  advisable 
on  other  grounds,  of  destruction  of  the  crocodiles  one 
would  not  starve  the  tsetse-flies  but  only  attain  the 
result,  that  the  flies  would  maintain  themselves  so 
nnich  the  more  on  man  and  warm-blooded  animals. 
For  observations  made  later  in  East  Africa  have 
shown  that  G.  palpulis,  once  it  has  got  the  taste  for 
mammalia,n  blood,  prefers  this  to  any  other.  In  a 
precisely  similar  manner,  after  the  shooting  off  of 
all  antelojies  and  the  cessation  of  stock-keeping  in 
pox^nlated  regions,  man  would  become  the  chief  blood 
supijlier  for  the  flies.  This  is  the  case  not  only  for 
G.  palpalis  but  also  for  morsitans.  which  is  not  a  fly 
peculiar  to  stock  as  has  often  been  erroneously 
believed,  but  likewise  vigorously  attacks  man.  We 
cannot  therefore  cause  the  tsetse-flies  to  die  out  by 
shooting  (iff'  the  wild  game. 

27.  Much  more  important  is  the  fact  that  the  wild 
game  in  natm-e  not  only  supplies  blood,  but  also, 
speaking  quite  generally,  is  a  trypanosome  carrier. 
To  what  extent  this  is  especially  the  case  with  the 
trypanosomes  pathogenic  to  man  and  whether  it  plays 
a  really  considerable  part  in  the  spread  of  sleejjiug 
sickness  is,  as  stated,  still  very  questionable. 

28.  As  regards  the  position  of  things  in  German 
East  Africa  imder  natural  conditions  in  palpalis 
regions,  I  should  like  to  bring  forward  some  practical 
observati(jns  which  were  there  made  in  connection 
with  the  combat  with  sleeping  sickness ;  they  concern 
chiefly  the  domestic  animals,  likewise  inci'iminated  as 
sleeping  sickness  reservoirs. 

29.  The  population  on  the  Mori  river,  near  Kirugu 
in  the  Victoria  Nyanza  district,  was  severely  attacked 
by  sleeping  sickness  in  the  year  1908.  The  blood  of 
the  numerous  stock  animals,  both  large  and  small, 
which  regularly  drank  at  the  customary  watering 
places  and  were  there  constantly  bitten  by  Glossina  in 
just  the  same  way  as  man,  was  however  free  from 
trypanosomes.  That  the  domestic  annuals  there 
played  a  noteworthy  role  as  reservoirs  of  human 
sleeping  sickness,  in  spite  of  the  favourable  conditions 
existing,  is  thei'efore  excluded. 

30.  The  second  observation  concerned  Tanganyika, 
[n  the  year  1909  information  was  received  from  its 
north  shore  that  in  the  sleeping  sickness  and  palpaUs 
regions  the  stock  also  was  frequently  infected,  and 
indeed  with  trypanosomes  which  perhaps  corresponded 
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with  the  trypanosomes  of  man.  By  experiments 
carried  out  by  Kleine,  Fischer,  and  Fehlandt  it  was 
shown  that  in  addition  to  other  peculiarities  the 
suspected  parasites  could  not  be  transmitted  at  all 
to  monkeys  and  that  therefore  they  could  be  distin- 
guished with  absolute  certainty  from  T.  gamhiense. 

31.  In  the  past  year  Kleine  and  Eckard  have  again 
can-ied  out  investigations  on  Tanganyika  in  this 
direction.  They  fotmd  in  a  severely  infected  district, 
where  25-80  per  cent,  of  the  human  popidation  suffered 
from  sleeping  sickness,  only  3-5  per  cent,  of  the 
domestic  animals  infected  with  a  trypanosome  which 
after  careful  investigation  they  regarded  as  T.  gambiense. 
They  established  in  the  same  region  that,  amongst 
23  bush-buck,  one  hif)po,  and  four  wild  pigs,  no  single 
animal  was  infected  with  sleeping  sickness  trypano- 
somes. 

32.  Therefore,  on  Tanganyika  also  only  a  slight 
significance  can  be  attributed  to  domestic  animals,  and 
to  wild  game  probably  even  less,  as  caiTiers  of  the 
sleeping  sickness  parasite,  compared  with  the  high 
percentage  of  infection  of  man. 

33.  Assiuning  one  places  oneself  on  the  standpoint 
recently  taken  by  many  people  that  a  common  war  of 
extermination  against  wild  game  should  be  as  rapidly 
as  possible  begim  from  all  sides  in  the  interest  of 
sleeping  sickness  prevention,  the  question  arises 
whether  it  could  really  be  done  so  easily  at  all.  1  am 
of  opinion  that  a  real  extermination  of  all  wild  game 
for  instance,  in  Portuguese  Nyasaland,  where  my  last 
observations  were  made,  would  be  hai'dly  at  all  feasible. 
In  the  vast  wild  game  and  inorsitans  regions  great 
difficulties  of  all  kinds  would  be  quite  unavoidable  ;  in 
addition  a  common  plan  of  campaign  would  be  neces- 
sary not  only  on  the  borders  of  districts  h\it  also  on 
those  of  the  different  colonies  and,  as  regards  the  last 
pomt,  it  is,  as  a  rule,  a  question  of  good  will. 

34.  On  the  other  hand,  individual  cases  can  be 
thought  of  in  which  a  destruction  of  game  could  be 
carried  out  and  might  perhaps  attain  the  ,  desned 
object.  I  have  in  mind  self-contained  wild  game 
forest,  and  palpalis  regions  which  are  not  too  exten- 
sive, where  the  wild  game  is  numerous  and  has  actually 
been  demonstrated  to  be  a  trypanosome  carrier.  If 
one  shifted  the  popvilation  for  some  years  out  of  such 
a  palpalis  region,  infected  with  sleeping  sickness,  with 
the  object  of  later  on  resettling  it,  the  advantages  of 
an  experiment  of  making  a  clean  sweep  and  removing 
from  the  district  all  the  material  for  infection 
by  the  extennination  of  the  wild  game  would  be 
undeniable. 

35.  To  tiuTi  now  to  the  significance  attaching  to 
the  wild  game  in  nature  as  carriers  of  various  kinds  of 
trypanosomes  of  domestic  stock — T.  brucei,  pecorum, 
vivax,  &c. — this  is  gi-eater  or  less,  according  to  the 
frequency  of  the  game,  the  character  of  the  region,  the 
laying  out  of  the  settlements,  and  other  external 
conditions.  In  any  case  there  is  no  doubt  that  the 
percentage  of  antelope  so  infected  in  individual 
regions  which  are  specially  suitable  may  be  somewhat 
high.  And  therefore  it  was  obvious  that  the  complete 
extennination  of  game  would  be  furthered  from  various 
sides  in  the  interest  of  stock,  even  when  such  a 
measure  would  be  imnecessary  for  the  protection  of 
man.  On  these  groiinds  this  question  must  here  be  at 
least  shortly  touched  on,  and  I  would  like  to  remark 
that,  according  to  my  view,  a  radical  procediu'e  against 
the  Avild  game  cannot  be  recommended,  quite  ajiart 
from  the  already  discussed  doubts  as  to  the  practic- 
ability of  such  general  measm-es. 

36.  For  where  rational  stock  raising  is  carried  on, 
there  must  be  large  expanses  of  pasture,  and  where 
such  expanses  arise,  the  tsetse  give  way  and  with  them 
also  the.  trypanosomes.  An  examx^le  of  this  is 
furnished  by  the  Tabora  district.  Round  about 
Tabora  is  a  large  district  of  cultivation  and  pasture 
land  with  a  flourishing  stock-raising  industry,  which  is 
only  seldom  disturbed  by  the  introduction  of  nagana, 
and  it  is  not  till  one  comes  to  the  outer  edge  of  the 
circle  that  one  finds  a  vast  forest  and  tsetse  zone. 
The  systematic  clearing  of  large  expanses,  which  is 
to  be  carefully  distinguished  from  the  customary 
attacks  on  the  forest  by  the  negro,  earned  out  some- 
times here,  sometimes  there,  and  then  again  neglected, 


entails  therefore  of  itself  sanitation  in  respect  of  the 
flies.  Simultaneously,  as  a  rule,  the  wild  game  also 
draws  back,  in  most  regions  of  South  Africa,  moreover 
rather  more  than  the  inhabitants  Hke.  We  can, 
thei-efore,  free  the  stock  establishments  from  disease 
best  by  as  speedily  as  possible  advancing  the  cultivation 
of  our  colonies  ;  the  results  of  all  other  measures  are 
very  doubtful. 

37.  If  one  surveys  the  experimental  results  hitherto 
obtained  and  the  scientific  considerations  on  the  role 
of  the  wild  game  as  trypanosome  reservoirs,  one  asks 
oneself  how  it  happens  that  a  complete  plan  for  the 
thorough  extermination  of  a  whole  animal  world  has 
so  quickly  arisen.  One  must  then  consider  the  special 
conditions  with  which  sleeping  sickness  prevention  has 
to  reckon  in  the  morsitans  regions  of  Nyasaland  and 
Northern  Rhodesia.  Drugs  are,  accoi'ding  to  the 
experience  of  the  English  physicians,  as  good  as 
useless.  Everyone  familiar  with  the  subject  knows 
that,  as  a  rule,  one  can  only  proceed  against  morsitans 
by  the  slow  method  of  cultivation  of  land.  The  removal 
of  a  population  fi-om  infected  into  fly-free  districts  is 
certainly  jjossible  if  it  is  a  question  of  individual 
villages,  but  is  qiiite  excluded  when  it  is  a  question 
of  big  districts.  Nevertheless,  people  wish  to  bring 
help  as  quickly  as  possible,  and  it  can  therefore  be 
understood  that  they  have  fastened  on  the  object 
which  seemed  at  least  in  some  degree  assailable,  viz.,  the 
game  as  the  supposed  reservoir  of  sleej^ing  sickness. 

38.  However,  even  the  most  zealous  advocates  of 
the  necessity  of  game  extermination  no  longer  press 
the  matter  quite  so  far.  From  England  a  large 
experiment,  to  be  carried  out  in  nature,  has  now  been 
proposed,  to  obtain  clear  proofs  of  the  dangerous  part 
played  by  the  antelopes.  The  proposed  experiment  is 
estimated  to  cost  over  1,000,000  marks  ;  however,  I  am 
informed  that  the  British  authorities  will  probably 
provide  the  necessary  means.  The  plan  is  shortly  as 
follows :  A  well-populated  sleeping  sickness  district 
in  Nyasaland,  very  rich  in  game,  and  in  which  there 
are  many  tsetse-flies,  is  to  be  enclosed  by  a  high  wire 
fence  to  an  extent  of  about  10  English  miles,  that  is 
to  say  16  kilometers  in  the  square,  for  a  period  of 
several  years.  In  the  experimental  region  an  exact 
census  of  the  population  and  of  the  domestic  animals 
will  now  be  taken,  and  the  number  of  men  and  cattle 
infected  with  trypanosomes  ascertained.  At  the  same 
time  the  percentage  of  tsetse-flies  infected  with 
ti-ypanosomes  will  be  found  out  by  various  experi- 
ments. 

39.  Then  the  wild  game  will  be  shot  off  comjiletely 
and  the  opportunity  taken  to  ascertain  the  number  of 
antelope,  buffalo,  wild  pig,  &c.,  infected  with  trypano- 
somes. 

40.  Exact  figiu-es  of  the  population  and  the 
domestic  animals  having  been  obtained  in  the  interval, 
one  will  after  a  series  of  years  be  in  a  position  to 
obtain  a  precise  picture  of  the  result  of  the  extermina- 
tion of  the  game.  Further,  one  will  And  out  whether, 
and  if  so,  how  many  of  the  domestic  animals  are  infected 
with  trypanosomes.  One  will,  moreover,  see  if  the 
tsetse-flies  have  disappeared  and,  if  they  are  still 
there,  whether  they  are  still  infected  with  trypano- 
somes. 

41.  I  have  marched  four  times  right  through  the 
district  proposed  for  this  gigantic  experiment,  between 
Domira  Bay  and  Kasu  Hill,  and  consider  it  very 
suitable.  The  Governor  of  Nyasaland  told  me  that 
from  the  standpoint  of  the  authorities  also  the 
experiment  was  practicable.  Since  sources  of  error 
may  easily  creep  in,  the  work  must,  of  course,  be  done 
with  all  possible  precautions.  In  any  case,  one  is 
filled  with  admiration  at  the  large  scale  and  the  spirit 
of  enterprise  with  which  this  experiment  is  planned. 

42.  Brace,  Kinghom,  and  Torke,  also  hold  this  experi- 
ment to  be  in  any  case  necessary  ;  indeed,  the  stimulus 
to  it  comes  from  them.  This  would  certainly  not  be 
the  case  if  the  enormous  dangerousness  of  the  game, 
on  which  stress  was  laid  by  the  authors  named  as  a 
result  of  their  early  experiments,  were  already  incon- 
testably  proved.  On  the  other  hand,  it  has  been  shown 
that  Kinghoni  and  Torke  in  this  direction  have  drawn 
decidedly  too  far-reaching  conclusions. 

43.  This  is  the  present  position  of  affairs,  and  to 
this  Fleming  also,  the  Medical  Dii'ector  of  Southern 
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Rhodesia,  lias  recently  agreed,  at  the  same  time 
expressing  himself  on  all  these  questions  with  the 
gi-eatest  reserve. 

44.  The  correct  standpoint  for  our  colonies  must 
be  to  abstain  fr<im  a  scheme  of  game  extermination 
made  on  a  large  scale.  In  any  case,  as  already  stated, 
especially  suitable  isolated  cases  might  occur  in  which 
we  should  have  to  consider  the  expei-iment  of  freeing 
completely  from  disease  the  region  concenied,  by  the 


shooting  off  of  the  antelopes  in  a  not  too  large,  self- 
contained,  palpalis  region,  rich  in  game,  from  which 
the  population  had  been  removed.  No  instance,  how- 
ever, in  German  Bast  Africa  is  known  to  me  at  present 
where  such  a  measure  wo\ild  be  necessary  or  even 
recommendable.  on  the  ground  alone  that  the  sleef)ing 
sickness  districts  in  that  country  are  in  general  not 
very  rich  in  game. 


Part  II.— Memoranda  by  Surgeon-General  Sir  David  Bruce,  C.B., 
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12.  The  locality,  probable  cost,  and  other  details  of  a 

fencing  experiment. 

Third  Term  of  Reference. 

13.  Whether  it  is  advisable  to  attempt  the  extermination 

of  wild  animals,  either  generally  or  locally,  with 
a  vieio  to  checking  the  trypanosome  diseases  of  man 
and  stock. 


Fourth  Term  of  Reference. 

Whether  any  other  measures  should  be  taken  in  order 
to  obtain  means  of  controlling  these  diseases. 

14.  Segregation  of  Infected  Natives. 

15.  Clearing  of  Forests  around  Villages, 

16.  Prophylaxis  and  Treatment  hj  means  of  Drugs. 

17.  Destruction  of  the  Tsetse  Fly. 

Literature. 


On  the  Relation  op  Wild  Game  to  Diseases 
OF  Man  and  the  Domestic  Animals,  by 
Surgeon- General  Sir  David  Bruce,  A.M.S. ,  Director. 
Scientific  Commission  of  the  Royal  Society, 
Nyasaland,  1911-13. 

Dcfnition  of  terms  used  in  this  snmmary  of  eeiicience. 

Trypanosoma  brucei  (O,  10,  11,  35,  39,  40.  45,  34).* 
— The  parasite  found  in  the  vnld  game  and  tsetse  flies 
of  Nyasaland  and  many  other  parts  of  Africa.  It 
gives  rise  in  man  to  the  "  Nyasaland  sleeping  sickness  " 
and  in  other  animals  to  the  disease  known  as  nagana. 

T.  gambiense  (56,  17,  18,  14). — This  parasite  has 
been  found  in  the  l)lood  of  cattle  and  of  antelope  on 
the  shores  of  Victoria  Nyanza.  It  gives  rise  to  the 
sleeping  sickness  of  West  Africa  and  Uganda — the 
'■  Congo  sleejDing  sickness." 

Sleeping  Sickness. — There  are  two  varieties  of  this 
disease  in  Africa.  They  will  be  distinguished  in  this 
paper  by  calling  the  one  the  "  Congo  sleeping  sickness," 
or  '•  T.  gambiense  disease,"  and  the  other  the  "  Nyasa- 
land sleeping  siclmess,"  or  "  T.  brucei  disease."  It 
would  probably  lead  to  less  ambiguity  if  all  infectious 
diseases  were  called  hy  the  name  of  the  parasite  causing 
them.  For  example  malarial  fever  is  an  ambiguous 
term,  whereas  the  names  "  Plasmodium  malaria'  fever," 
and  '•  Plasm.odiwm  vivax  fever  "  show  exactly  what  kind 
of  malarial  fever  is  being  dealt  with. 

Tsetse  Fly. — "  The  Fly."  The  principal  carrier  of 
the  trypanosome  diseases  iu  Africa.  The  "Congo 
sleeping  sickness  "  or  T.  gambiense  disease  "  is  carried 
by  Glossina  palpalis,  the  "Nyasaland  sleeping  sickness  " 
or  "  T.  brucei  disease  "  by  Glossina  morsitans.  It  is 
pc_)ssi]jle  in  a  laboratory  experiment  to  infect  animals 
with  Trypanosoma  gambiense  by  means  of  Glossina, 
morsitans,  and  with  Trypanosoma  brucei  by  means  of 
Glossina  palpalis.  but  this  has  never  been  proved  to 
occur  iu  nature  (77). 

"  Fly  Country." — Any  l>elt  or  tract  of  coimtry  where 
tsetse  flies  abound. 

Anatomy  of  Tsetse  Flies  : — 

Proboscis. — The  piercing  and  sucking  a.pparatus  of 
the  tsetse  fly  (90,  89). 

Labial  Cavity. — This  is  the  tube  in  the  proboscis 
made  by  the  bringing  together  of  the  two  parts,  the 
labium  and  the  labrum.  The  labial  cavity  is  the  tube 
through  which  the  blood  passes  to  the  stomach,  when 
the  fly  is  feeding. 

Hypopharynx. — The  terminal  duct  of  the  salivary 
gland's.    It  rims  in  a  groove  in  the  floor  of  the  labial 


*  Note. — The  references  in  the  text  refer  to  the  list  of 
literature  to  be  found  at  the  enil  of  the  Summary. 
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cavity  into  which  it  opens  near  the  tip  of  the  iDroboscis. 
It  couveys  the  seci-etion  of  the  salivary  glands. 

Salivary  Glands. — Large  glands  which  lie  princi- 
pally in  the  abdomen  of  the  tsetse  fly.  They  secrete  a 
fluid  which  when  injected  into  an  animal  causes 
irritation  and  a  flow  of  blood  to  the  bitten  j)oint. 
This  enables  the  fly  to  obtain  a  plentiful  supply  of 
food. 

Alimentary  System  (80). — The  digestive  tube  of  the 
fly,  comprising  the  labial  cavity,  the  pro ventriculiis,  the 
sucting  stomach,  the  fore,  mid,  and  hind  gut,  and  the 
rectum. 

"  Prodaiiiied  Area  "  (38). — The  area  m  Nyasaland 
where  most  of  the  cases  of  "  Nyasaland  sleeping  sick- 
ness "  or  "  T.  brucei  disease  "  have  occurred.  It  is  also 
Imown  as  the  "  sleeping  sickness  area." 

Infected  and  Infective  Flies. — An  infected  fly  is  one 
in  which  development  of  the  trypanosomes  has  taken 
place,  but  unless  the  development  lias  reached  a  ceitain 
stage  the  fly  is  not  infective.  An  infective  fly  is  one 
which  is  capable  of  conveying  infection.  An  infective 
fly  must  be  infected,  an  infected  fly  need  not  be 
infective. 

Bloodforms  of  Trypa)iosomes{'26). — The  tryi^anosomes 
in  the  blood  of  an  infected  animal  are  very  different  in 
size  and  shape  from  the  same  trypanosomes  undergoing 
development  in  the  tsetse  fly.  When  the  development 
is  complete,  however,  the  trypanosomes  revert  to  the 
blood  form,  and  it  is  only  when  the  "  fly "  contains 
these  "  blood  forms  "  that  it  is  infective. 

HiSTOEICAl. 

In  1894  in  Zululand  (9, 10, 11)  it  was  discovered  for 
tlie  first  time  that  the  "  tsetse  fly  disease  "  or  "  nagana  " 
was  caused  l)y  a  blood  parasite  belonging  to  the  pi-otozoa, 
a  flagellate  called  by  the  generic  name  trypanosoma. 
The  pai-ticular  species  of  trypanosome  encoimtered  in 
Zululand  in  1894  was  one  which  was  giving  rise  at  that 
time  to  a  serious  epidemic  among  the  native  cattle. 
This  species,  which  was  afterwards  called  Tryjmnosoma 
hru.cei  by  Plimmer  and  Bradford  (83),  is  particularly 
deadly  to  horses,  mules,  donkeys,  and  dogs,  but  not  so 
much  so  to  oxen,  sheep,  or  goats.  In  Zululand  at  that 
time  it  was  thoiight  that  a  single  species  of  trypanosome 
was  being  dealt  with,  but  now  with  further  knowledge 
it  is  clear  that  there  was  also  present  another  species, 
Trypanosoma  pecorum,  a  much  smaller  parasite  and  one 
particularly  fatal  to  cattle,  sheep,  and  goats. 

It  was  proved  at  that  time,  and  for  the  first  time, 
that  these  parasites  were  carried  from  sick  to  healthy 
animals  by  the  local  tsetse  fly  {Glossina  morsitans). 

As  no  healthy  horse  or  dog  could  be  exposed  even 
for  a  few  hours  in  the  Zululand  "  fly  country."  and  as 
there  were  no  horses  or  other  domestic  animals  in  this 
fly  country,  it  was  evident  that  the  "  fly  "  must  procm-e 
the  virus  somewhere,  and  this  led  to  the  examination  of 
the  blood  of  the  wild  animals  living  in  this  district. 
In  the  blood  of  these  animals,  buffalo,  koodoo,  &c.,  the 
same  trypanosome  was  found,  and  thus  was  established 
the  fact  that  the  wild  game  act  as  a  reservoir  of 
the  virus  of  the  trypanosome  diseases  of  man  and  the 
domestic  animals. 

This  work  was  done  in  Zululand  between  the  years 
1894  and  1897,  and  the  following  table  I'epresents  the 
result  of  the  examination  of  some  of  the  wild  animals 
found  in  the  neighbom-ing  fly  belt. 

Table  1. — ISxamination  of  the  Blood  of  Wild  Game 
in  Ziduland  for  Trypanosomes. 


Animal. 

Total  Number 

Number  found 

examined. 

Infected. 

Buflialo  -       -       -  - 

8 

1 

Koodoo  -       -       -  . 

8 

4 

Wildebeeste  - 

13 

3 

Waterbuck     .       .  - 

2 

0 

Impala   -       -       -  - 

2 

0 

Zebra     -       .       .  . 

2 

0 

Bushbuck  ... 

1 

1 

Steinbuck 

2 

1 

Warthog  ... 

1 

0 

Wild  pig  ... 

1 

0 

Animal. 

iotal  JN  umber 

PTTftmiTiPrl 

Number  lounu 

rTi*fpptprl 

Hyajna   -    •  - 

1 

1 

Reedbuck  ... 

1 

1 

T  iPOT^ifiTn   _            _            _  _ 

2 

0 

Duiker    -       -       .  - 

1 

0 

Roi  Reibok 

2 

0 

Mongoose 

1 

0 

Jackal    -       .       -  - 

1 

0 

Total  - 

49 

12 

Percentage  of  infected  animals — 24  per  cent. 


Since  1897  some  further  observations  (21,  32,  53,  52) 
have  been  made  regarding  the  presence  of  these  parasites 
in  the  blood  of  wild  game  on  the  West  Coast  of  Africa, 
in  Uganda,  and  notably  in  North  Eastern  Rhodesia,  by 
Kinghorn  and  Torke  (71,  73,  74). 

In  1911  the  Colonial  Office  sent  out  a  Commission 
under  the  direction  of  the  Royal  Society  to  Nyasaland 
to  investigate  this  question  more  fully  than  liad  been 
done  in  Zululand. 

The  Commission  reached  Kasu  Camp,  in  Central 
Angoniland,  on  the  12th  Jamiary  1912,  and  proceeded 
to  examine  the  wild  tsetse  flies  and  the  wild  animals  of 
that  disti-ict. 

This  camp  is  situated  some  30  miles  to  the  west  of 
Domka  Bay,  on  Lake  Nyasa  (lat.  13°  40'  S.,  long. 
34°  12'  E.).  Its  height  above  sea  level  is  about  3,500 
feet. 

The  comitry  lying  along  the  lake  and  extending 
some  20  jniles  inland  is  fiat  and  covered  with  low  scrub. 
It  is  full  of  tsetse  flies  and  wild  game,  and  it  was 
here  that  the  investigations  of  the  Commission  were 
cari'ied  out. 

First  Term  of  Reference  to  Committee. 

To  report  upon  the  present  hnowledye  available  on  the 
questions  of  the  parts  played  by  wild  animals  and 
tsetse  flies  in  Africa  in  the  maintenance  and  spread 
of  trypanosome  infections  in  man  and  stock. 

1.  Trypanosomes  causing  Disease  in  Man  and 
Domestic  Animals  in  Africa. 

Let  me  first  describe  briefly  the  various  species  of 
pathogenic  trypanosomes  foimd  in  Africa. 

These  trypanosomes  may  be  divided  into  three 
groups — 

A.  Group.    T.  bracci  groujj  : — 

1.  T.  hracei. 

2.  T.  (jambiense. 

3.  T.  evansi. 

4.  T.  equiperdwm. 

B.  Grouj^.    T.  pecorum  group  : — 

1.  T.  pecorum. 

2.  T.  simiiv. 

C.  Group.    T.  vivax  group. 

1.  T.  vivax. 

2.  T.  capnr. 

3.  T.  uniforme. 

These  constitute  all  the  known  disease-producing 
trypanosomes  of  Africa.  With  the  exception  of 
T.  evansi  and  T.  equiperdum  they  are  all  carried  from 
the  sick  to  the  healthy  by  tsetse  flies.  It  may  be 
convenient  at  this  point  to  give  a  short  description 
of  each  of  them. 

Each  group  is  distinguished  by  certain  characters. 
For  example,  in  Group  A.  the  T.  brucei  group,  the 
trypanosomes  are  all  more  or  less  polymorphic,  varying 
in  shape  and  size  from  short  and  stumpy  forms  to  long 
and  slender.  T.  brucei  and  T.  gambiense  also  develop 
in  the  same  way  in  the  tsetse  fly.  At  first  the  develop- 
ment takes  place  in  the  intestinal  tract,  afterwards  the 
parasites  pass  forward  through  the  labial  cavity  and 
invade  the  salivary  glands  by  way  of  the  hypopharynx. 

In  Group  B.,  the  T.  pecorum  group,  the  trypano- 
somes ai-e  monomorphic  and  develop  in  the  intestinal 
tract,  labial  cavity,  and  hypopharynx  of  the  fly,  but 
do  not  invade  the  salivary  glands. 
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Iij  Group  C  the  T.  vivax.  groiip,  the  trypaiiosomes 
are  very  active,  moiiomorphic,  and  develop  in  the  labial 
cavity  and  hypopharynx  of  the  fly  hut  not  in  the 
intestinal  tract  or  salivary  glands. 

Group  A. 

1.  Trypnitogoina  brucei  (S,  83)  (Plimmer  and  Bradford. 
1899). 

SijHOriyins  :  T.  rhodeaicntfe  ;  T.  toijolensc  ;  T.  pecavdi  ; 
T.  ugandie  (87). — This  was  the  first  species  of  patho- 
genic trypanosorae  discovered  in  Africa.  It  gives  rise 
to  a  fatal  disease  in  man,  horses,  mules,  donkeys,  oxen, 
dogs,  and  many  other  animals.  It  is  the  cause  of  the 
so-called  "  Nyasaland  sleeping  sickness  "  in  man.  In 
Ziihiland  it  is  called  nagana  by  the  natives,  ajid  is  now 
widely  known  by  this  name. 

Distribution. — It  is  widely  distril^uted  in  Africa, 
extending  from  the  Sudan  to  Zululand. 

The  districts  in  Africa  whei'e  cases  of  "  Nyasaland 
sleeping  sickness,"  or  "  T.  brucei  disease,"  have  been 
found  are  Portuguese  Bast  Africa  to  the  east  of  Lake 
Nyasa,  Centi'al  Angoniland  to  the  west  of  the  lake, 
the  Luangwa  Valley  in  N.E.  Rhodesia,  and  "  also  in 
the  districts  south  of  Fort  Jameson  and  to  the  west 
of  Serenje  "  (Kinghom  and  Yorke).  "  In  N.W. 
"  Rhodesia,  between  Broken  Hill  and  the  Anglo-Bel- 
"  gian  boruidary "  (Kinghom  and  Yorke).  Lately  a 
number  of  cases  have  been  discovered  south  of  the 
Zambesi,  in  the  Sebungive  district  (61).  In  all  proba- 
bility cases  will  be  found  to  occur  whei'ever  Glossiua 
morsitans  and  wild  game  abound. 

Morphology  (33). — T.  brucei  is  very  various  in  shape, 
s<.)nie  forms  being  shoi't  and  stumpy  with  little  or  no 
free  tlagellum,  and  others  long  and  slender  with  a  well- 
developed  free  iiagellum. 

Susceptibility  of  Animals  (l-S). — Animals  of  many 
different  species  are  attacked  by  this  tryp)anosome,  as 
will  be  seen  from  the  following  ta1:)le  : — 


Table  2. — The  Average  Duration  of  Life,  in  Daijs. 
of  various  Animals  infected  with  Trypanosoma  brucei, 
Nyasaland.    The  letter  R  stands  for  refructorij. 


Average  j 

No.  of 

Duration,  ivi 

Animals 

Days. 

employ  CI  1 

Man  .... 

90 

? 

Ox  .... 

134 

i 

Goat  and  sheep 

42 

29 

Baboon  -       -        -  - 

R 

1 

Moukev 

26 

20 

Dog    -  - 

34 

25 

Rabbit  ...  - 

28 

7 

Guinea,  pig 

67 

15 

White  rat 

30 

21 

Reservoir. — This  parasite  is  found  in  the  blood  of 
wild  animals  throughout  a  large  part  of  Africa.  Its 
presence  in  the  wild  game  of  Nyasaland  will  l:ie  dis- 
cussed more  fiilly  later  on. 

Carrier. — The  carrier  of  Trypanosoiiui  brucei  in 
Nyasaland  is  the  common  tsetse  fly,  Glossiiui  morsi- 
tans. The  development  of  T.  brucei  in  G.  morsitans 
takes  place  at  first  in  the  intestinal  tract  of  the  fly. 
Alter  some  20  or  30  days  the  tryiianosomes  pass  for- 
ward through  the  laljial  cavity  of  the  proljoscis,  and 
from  there,  by  way  of  the  hyi^opharynx,  into  the 
salivary  glands,  where  they  multiply  to  an  extra- 
ordinary extent. 

The  tryijanosonies  imdergoing  development  in  the 
intestinal  tract  are  not  infective.  It  is  only  when  the 
trypanosonies  reach  the  salivary  glands  that  they 
assume  the  "  blood  form  "  and  iDecome  infective. 

2.  Trypanosoma  gambiense  (Dutton,  1902). 

This  is  the  parasite  which  gives  rise  to  the  "  Congo 
sleeping  sickness." 

Distribution. — It  has  a  wide  distribution  in  Africa 
between  16°  N.  lat.  and  14°  S.  lat. 


Morpjhology  (14,  81,  16).  —  It  is  very  similar  to 
T.  brucei  in  shape. 

It  is  doubtful  if  it  is  possil)le  in-  every  case  to 
distinguish  T.  brucei  from  T.  gambiense  by  nrorphology 
alone. 

Susceptibility  of  Aninyds  (69). — This  disease  is,  as  a 
rule,  fatal  to  man.  It  is  usually  chronic  and  may  last 
for  years.  The  natives,  who  are  often  neglected  by 
their  friends,  frequently  die  in  Uganda  in  as  short 
a  time  as  five  or  six  months.  In  the  French  Congo 
it  has  been  stated  that  as  many  as  17  per  cent,  are 
still  alive  after  six  years.  Among  Europeans  a  few 
rec(.)veries  take  place  under  treatment.  T.  gambiense 
differs  in  a  marked  way  from  T.  brucei  inits  behaviour  to 
animals  other  than  man.  T.  brucei  infects  most  animals 
— horses,  cattle,  monkeys,  dogs,  and  rats — readily, 
and  kills  them  off  quickly.  On  the  other  hand,  it  is  a 
matter  of  difficulty  to  infect  animals  with  T.  garn.biense. 
It  would  almost  appear  as  if  T.  gambie)ise  had  become 
adapted  to  live  in  human  blood  and  not  in  the  blood 
of  the  lower  animals. 

Reservoir  (55,  31,  32). — The  native  liimself  is  prol)- 
ably  the  most  common  reservoir  of  this  viiiis,  but 
wild  monkeys,  antelope,  and  domestic  cattle  have 
also  been  fomid  infected,  and  the  antelope  (53,  52,  54) 
are  undoubtedly  keeping  up  the  infectivity  of  the 
"  Fly  "  at  the  present  time  on  the  shores  of  Victoria 
Nyanza.  The  natives  were  removed  from  these  un- 
healthy ai-eas  some  years  ago,  ljut  the  tsetse  flies 
(Glossina  2M(lpulis)  (22)  still  remain  infective. 

Carrier  (57). — The  "  Congo  sleeping  sickness  "  is 
carried  from  the  sick  to  the  healthy  by  means  of  the 
tsetse  fly  Glossina  palpalis.  The  development  of  T. 
gambiense  in  Glossina  palpalis  is  'iirailai-  to  that  of 
T.  brucei  in  Crlossina  morsitans. 

3.  Trypanosoma  evansi  (Steel,  1885). 

This  is  a  trypanosome  disease  of  North  Africa  and 
India,  where  it  is  known  as  surra.  It  pi-incipally 
attacks  camels  and  horses.  It  has  probably  spread 
along  the  camel  routes  from  Africa  into  India . 

Distribution. — This  disease  is  known  in  the  Sudan 
and  neighljouring  parts  of  North  Africa. 

Morphology  (15). — Belongs  to  the  T.  brucei  group. 

Reservoir. — It  is  probably  spread  from  one  infected 
animal  to  another.  It  is,  however,  possible  that  the 
native  Indian  buffalo  may  act  as  reservoir. 

Carrier. — It  is  thought  at  present  that  it  is  carried 
mechanically  from  sick  animals  to  healthy  by  means 
of  the  large  biting  flies,  the  tabanids  or  horse  flies. 
It  is  believed  that  no  special  development  of  the 
parasite  take  place  in  these  flies,  but  that  they  merely 
carry  the  virus  from  one  animal  to  another  in  the  same 
way  that  a  surgeon  carries  vaccine  from  one  child  to 
Jinother. 

4.  Trypmujsoma  eqtupjerdum  (Doflein,  1901). 

A  trypanosome  disease  of  horses  in  North  Africa, 
Europe,  India,  and  North  America.  It  is  not  conveyed 
by  a  fly  but  by  the  act  of  coitus  between  stallion  and 
mare.    Geldings  never  suffer. 

Group  B. 

1.  Trypanosotna,  pccoru iH  (Bruce.  1910). 

Synonyms. — T.  diinorphon,  T.  congolense,  T.  confusum, 
T,  nanum. 

This  parasite  gives  rise  to  a  fatal  disease  among 
cattle,  goats,  sheep,  and  dogs,  and  is  probably  i-he 
most  important  trypanosome  disease  in  Afi'ica  among 
the  bovines.  It  is  probably  the  same  disease  or  very 
similar  to  that  caused  by  T.  dimorphon.  T.  congolense, 
T.  confusum.  and  T.  nanum. 

Distribution. — It  is  widely  distributed  in  Africa, 
occurring  in  the  Congo  territories,  Uganda,  Northern 
Rhodesia,  Nyasaland,  Zanzibar  (19),  Zululand,  &c. 

Morphology  (43). — It  is  one  of  the  smaller  types  and 
does  not  possess  a  free  flagellum. 
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Animals  susceptible  (43). — The  following  table  gives 
the  average  dm-ation  of  this  disease  in  various  animals : — 
Tahle  3. — The  Average  Dm-ation  of  Life,  in  Days,  of 
various  Animals  infected  by  T.  pecorum. 


Donkey. 

Cattle. 

Goat. 

OJ 

a 
o 

Dog. 

Guinea 
Pig. 

White 
Bat. 

Average  diu'a- 

tion  in  days 

87? 

121? 

55 

21 

129 

48 

41 

33 

Nnmber  of 

amimals  em- 

ployed 

1 

4 

59 

1 

11 

57 

5 

10 

Reservoir. — Common  in  the  blood  of  wild  game  in 
many  parts  of  Africa. 

Carrier.  —  The  tsetse  fly  Glossina  morsitans,  in 
Nyasaland,  and  probably  G^ossma  jjaZpai/s  in  Uganda, 
but  there  is  some  evidence  available  that  when  this 
disease  has  once  been  introduced  into  a  herd  by  the 
tsetse  fly  it  may  spread  from  one  animal  to  another 
liy  means  of  other  biting  flies,  probably  tabanidse  and 
hematopota..  The  development  in  Glossina  morsitans, 
as  already  mentioned,  takes  place  in  the  intestinal  tract, 
the  labial  cavity,  and  the  hypophaiynx. 

2.  Trypanosoma  simix  (Bmce,  ]912). 

Gives  rise  to  a  rapidly  fatal  disease  in  the  monkey 
and  the  domestic  pig.  Frequently  a  healthy  pig  will 
die  in  four  days  if  bitten  by  a  tsetse  fly  infected  by 
this  trjrpanosome. 

Distribution. — Only  found  up  to  the  present  in 
North-Eastcrn  Rhodesia  and  Nyasaland. 

Morphology  (36,  46). — Closely  resembles  T.  pecorum 
except  that  it  is  larger. 

Animals  susceptible. — An  interesting  featm-e  in  this 
trypanosome  is  the  virulence  it  disjplays  towards 
monkeys  and  the  domestic  pig,  killing  these  animals  in 
an  incredibly  short  period  of  time,  whereas  it  is  harm- 
less to  oxen  antelope,  dogs,  and  the  smaller  experi- 
mental animals,  siich  as  the  I'abbit,  guinea-pig,  and 
rat.  Curiously  enough  this  trypanosome  also  infects 
goats  and  sheep,  although  cattle  and  antelope  escape. 

Reservoir.  —  The  warthog  seems  to  be  the  only 
reservoir  of  this  parasite  among  wild  animals.  It  will 
probably  be  also  foiind  in  the  bush  pig,  but  the  Com- 
mission failed  to  obtain  any  of  these  animals  for 
examination. 

Carrier  (47). — Glossina  morsitans.  The  development 
of  this  parasite  in  Glossina  morsitans  is  identical  with 
T.  pecormn. 

Group  C. 

1.  Trxjpanosoma  vivax  (Ziemann,  1905). 

Horses,  oxen,  and  goats  seem  to  be  the  animals 
chiefly  affected  by  this  disease. 

Distribution. — Wide  distribution  in  Africa,  Gambia, 
Senegal,  Dahomey,  N.  Nigeria,  Cameroons,  Uganda, 
Tanganyika,  and  the  Sudan.  The  Commission  did  not 
find  it  in  Nyasaland,  where  it  seems  to  be  replaced  by 
T,  capnr. 

Morphology. — The  chief  characteristic  of  this  species 
is  its  extreme  rapidity  of  motion  when  alive. 

Susceptibility  of  Animals. — One  peculiarity  of  this 
tiypanosome  is  that  it  is  harmless  to  monkeys,  dogs, 
rabbits,  guinea-pigs,  and  rats. 

Reservoir. — The  wild  game. 

Garner  (23,  27). — Glossina palpalisva.\ig&iLidi?L.  The 
development  takes  place  only  in  the  labial  cavity 
and  the  hypopharynx. 

2.  Trypanosoma  capras  (Kleine  (48,  37). 
Similar  to  T.  vivax  in  its  action  on  animals. 
Distribution. — It  has   only   been   reported  from 

German  East  Africa  and  Nyasaland. 

Morphology. — Very  similar  to  T.  vivax  but  stouter 
in  build. 


Susceptibility  oj-  Animals. — Goats  and  sheep  are 
attacked. 

Reservoir. — The  wild  game. 

Carrier. — Glossina  morsitans. 

3.  Trypanosom,a  uniforinc. 
Similar  in  many  ways  to  T.  vivax. 

Distribution. — Only  found  iip  to  the  present  in 
Uganda. 

Morphology. — Similar  to  T.  vivax  but  smaller. 

Susceptibility  of  Animals. — Cattle,  goats,  and  sheep 
are  susceptible  to  this  species  of  trypanosome,  but  not 
monkeys,  dogs,  or  smaller  experimental  animals. 

Reservoir. — Found  in  antelope  in  Uganda. 

Carrier. — Glossina  palpalis. 

2.  The  Tsetse  Flies  of  Africa  (1,  2). 

General  Characters.  —  These  insects  are  dull 
colom-ed,  ordinary  looking  flies  about  half  an  inch  in 
length.  The  strong  proboscis  stands  out  horizontally 
in  front.  The  wings  are  long  and  close  over  each 
other  like  the  blades  of  a  pair  of  scissors  when  the  fly 
is  at  rest.  The  dorsal  aspect  of  the  abdomen  is  marked 
by  five  more  or  less  distinct  transverse  bands. 

Habitat. — Some  species  are  only  found  on  the 
wooded  banks  of  lakes  or  rivers,  where  the  water  is 
clear  and  free  fi'om  reeds.  Others,  again,  are  found 
scattered  over  the  country  among  the  thoi'n  scnib, 
and  often  at  a  distance  from  water,  to  which  indeed 
they  seem  to  have  an  antipathy. 

Reproduction. — ^This  is  important.  Tsetse  flies  do 
not  lay  a  number  of  eggs  like  the  majority  of  the 
diptei'a,  but  they  produce  a  single  laiwa,  which 
immediately  after  birth  creeps  into  the  nearest  cranny 
among  loose  sand  or  earth  or  dead  leaves  and  there 
turns  into  a  black  and  hard  puparium.  Five  or  six 
weeks  aftei-wards  the  adult  fly  emerges. 

Classification. — The  entomologist  is  constantly 
changing  the  names  of  these  insects  and  dividing  and 
subdividing  them  into  new  species.  In  1894  there 
was  only  one  sj)ecies,  Glossina  morsitans,  now ;  in  1913, 
there  are  at  least  17  species  described. 

For  the  pui'pose  of  this  Committee  it  will  only  be 
necessary  to  describe  briefly  three  species  of  tsetse 
flies  : — 

1st  Group       -       -    Glossina  morsitans, 
2nd  Group      -       -    Glossina  palpalis. 
3rd  Group      -        -    Glossina  brevipalpis. 

1.  Glossina  morsitans. 

This  is  a  lighter  coloured  fly  than  Glossina  palpalis 
and  the  markings  on  the  dorsum  of  the  abdomen  are 
more  distinct. 

Distribution. — This  fly  is  more  mdely  distributed 
than  any  other  tsetse  fly. 

Habitat. — This  species  lives  in  the  di-y  thorny  scrub 
which  covers  large  areas  of  tropical  Africa.  It  is  not. 
as  a  iide,  found  along  the  banks  of  rivers  or  lakes.  It 
requires  shade,  however,  and  is  never  or  rarely  found  on 
ojjen  grass  plains  where  it  would  be  liable  to  be  scorched 
by  the  sun.  It  is  much  more  numerous  towards  the  end 
of  the  rainy  season  and  diminishes  in  numbers  towards 
the  end  of  the  dry  season  when  all  the  grass  is  burnt  off. 
It  occurs  in  some  places  in  great  numbers  and  attacks 
with  great  voracity,  resembling  a  swarm  of  angry  bees. 
It  is  more  attracted  by  a  moving  object  than  a 
stationary  one,  and  it  is  when  riding  a  motor-l^icycle 
through  "  fly  country "  that  the  greatest  number 
attacking  at  one  time  has  been  seen. 

2.  Glossina  palpalis. 

This  is  a  darker  coloured  fly  than  Glossina  mor- 
sitans, and  the  transverse  markings  in  the  dorsiim  of 
the  abdomen  are  less  marked. 

Distribution. — This  tsetse  fly  is  widely  distributed 
in  "West  Africa  from  the  mouth  of  the  Senegal  River 
(about  16°  N.)  to  Angola. 
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Habitat. — Tliis  species  lives  close  to  the  margins  of 
rivers  and  lakes.  On  account  of  this  it  was  a  com- 
paratively easy  matter  for  the  Uganda  Government  to 
stop  the  epidemic  of  "  Congo  sleeping  sickness,"  which 
had  decimated  the  islands  and  shores  of  the  lake  for 
some  years.  This  was  done  by  removing  the  natives 
from  the  islands  and  lake-shore  to  healthy  sites  inland. 

3.  Glossina  brevipalpis. 

This  tsetse  tly  is  much  largei'  than  Glossina  mor- 
sitans  and  Glossina  palpalis.  It  is  brownish  in  colour, 
and  the  transverse  dorsal  markings  on  the  al^domen 
are  faint  and  indistinct. 

Distribution. — This  is  the  common  large  tsetse  fly 
of  British,  German,  and  Portugese  East  Africa,  Nyasa- 
land,  and  N".E.  Rhodesia. 

Habitat. — This  fly  is  fomid  in  Nyasaland  along  the 
banks  of  the  numerous  streams  which  run  into  the 
lake.  Little  is  known  as  to  its  disease-producing 
activity,  but  it  is  probable  that  it  cannot  be  ignored, 
since  the  Royal  Society's  Commission  have  found 
sj)ecimeus  of  this  fly  infected  with  more  than  one 
trypanosome  disease. 


3.  Trypanosomes  found  in  the  Blood  oe'  the 
Wild  Animals  v^hich  live  in  the 
Sleeping  Sickness  Aeea,  JSTyasaland  (28). 

The  Method  of  examiiiiiuj  the  Blood  of  Wild  Game. 

When  an  animal  was  shot  in  this  fly  country  Ijy  a. 
member  of  the  Commission,  a  small  quantity  of  the 
blood  was  taken  in  a  bottle  containing  citrate  of  soda 
solution  to  prevent  coagulation.  This  blood  was  used 
for  inociilation  purj^oses,  and  a  thick  and  thin  film  of 
the  blood  spread  on  glass  slides  for  microscopical 
examination.  The  blood  was  then  sent  to  a  point 
on  one  of  the  main  jsaths,  where  a  motor-cyclist  was 
waiting  to  carry  it  to  the  camp.  When  the  blood 
arrived  it  was  at  once  injected  into  a  goat,  a  monkey, 
and  a  dog.  Up  to  the  end  of  1912,  180  specimens  of 
the  wild  animals  living  in  the  fly  area  adjoining  the 
Commission's  camp  at  Kasu  were  examined  for  disease 
pro  due  ing  trypan  o  s  om  e  s . 

The  part  of  the  countiy  where  tlie  animals  were 
procured  is  situated  in  the  "proclaimed  area"  or 
"  sleeping  sickness  area  "  of  Nyasaland,  which  extends 
from  the  Chiraa  River  (lat.  13°  20'  S.,  long.  34°  E.) 
in  the  north  to  the  Lintipe  River  (lat.  13°  50'  S., 
long.  34°  30'  E.)  in  the  south.  It  is  bounded  on  the 
east  by  the  lake  and  on  the  west  l^y  the  foot  hills. 
The  area  is  al30u.t  50  miles  from  north  to  south,  and 
25  miles  from  east  to  west.  This  is  the  part  of  the 
country  in  which  most  of  the  cases  of  the  human 
trypanosome  disea,se  of  Nyasaland,  up  to  the  jjresent, 
have  been  found.  It  will  be  seen,  tlien,  that  these 
animals  were  procured  from  the  very  heart  of  the 
sleeping  sickness  area. 

It  is  Ijy  no  means  easy  to  arrive  at  anything  like 
a  correct  enumeration  of  the  number  of  big  game 
living  in  such  an  area  is  that  under  consideration. 

Mr.  Ockenden,  Senior  Resident  Magistrate,  is  of 
opinion  that  there  are  600  elephants  and  30.000  eland 
in  his  district,  Central  Angoniland,  of  v/hicli  the 
'■  sleeping  sickness  ai'ea  "  forms  about  a  flfth  part. 
But  as  these  animals  are  constantly  on  the  move, 
migrating  from  one  part  of  the  district  to  anotlier,  it 
can  be  understood  that  a  large  number  of  wild  game 
may  pass  through  the  sleeping  sickness  area  in  tlie 
course  of  the  year. 

Among  the  180  animals,  57  w^re  found  to  liai-liour 
pathogenic  trypanosomes — 31  ■  7  per  cent. 

Tliis,  however,  is  pi'obably  much  below  the  actual 
percentage.  A  wild  animal  is  only  examined  once, 
and  that  often  under  difficult  conditions.  If  it  were 
possible  to  examine  the  same  animal  several  times,  it 
is  probable  that  all  would  be  found  to  be  infected.  The 
trypanosomes  come  and  go  in  the  blood  ;  if  absent  to-day 
they  may  have  been  present  a  fortnight  ago,  or  ^vill 
be  present  a  fortnight  hence.    The    big  game  live 


among  swarms  of  infected  flies,  and  are  constantly  liable 
to  i-einfection. 


Table  4. — Species  of  Trypanosomes  found  in  the  Blood 
of  Wild  Animals  living  in  the  Sleeping  Sickness 
Area,  Nyasaland. 


Date. 

Experiment 
Number. 

Animal. 

T.  Brucei. 

T.  Pecorum. 

T.  Simise. 

■ 

ft, 
o 

11(12. 

Jan.  22 

41 

Elr.nd  - 

_ 

1 

_ 

- 

22 

41 

.. 

_ 

1 

_ 

- 

May  r.) 

6ir. 

Water  buclc  - 

_ 

_ 

1 

.,'  26 

591 

Reedbuck 

_ 

_ 

- 

1 

June  2 

(U3 

Buffalo 

_ 

1 

_ 

- 

„  23 

743 

Oribi  - 

_ 

_ 

_ 

- 

.,  30 

783 

Reedbuck 

1 

_ 

_ 

1 

1 

779 

Hartebeeste  - 

1 

_ 

_ 

- 

5 

828 

Reedbuck 

_ 

_ 

_ 

1 

,.  fi 

826 

Warthog 

_ 

1 

_ 

- 

,,  8 

863 

Oribi  - 

1 

_ 

- 

„  10 

860 

,. 

_ 

_ 

I 

July  20 

912 

Reedljuck 

_ 

1 

_ 

- 

„  22 

933 

VVartliog 

1 

_ 

- 

„  23 

955 

Hyasua 

_ 

1 

_ 

- 

„  23 

956 

)) 

1 

_ 

- 

.,  23 

957 

Hartebeeste  - 

1 

_ 

_ 

- 

„  23 

958 

1 

_ 

_ 

- 

„  25 

988 

Reedluick 

_ 

_ 

1 

27 

1 ,000 

Hartebeeste  - 

T 

_ 

_ 

- 

21) 

1.007 

Duiker  - 

1 

_ 

- 

„  30 

1.013 

Eland  - 

1 

_ 

- 

Aug.  2 

1.027 

Duiker  - 

_ 

_ 

_ 

- 

4 

1,<I44 

Eland  - 

1 

_ 

- 

.,  11 

1,058 

Koodoo 

_ 

1 

- 

„  11 

1,061 

Waterbuclc  - 

1 

_ 

1 

,1  11 

1.064 

Warthog 

1 

_ 

„  18 

1,078 

Bushbuck 

1 

_ 

IS 

1,081 

_ 

I 

_ 

- 

„  18 

1,084 

1 

_ 

- 

„  18 

1,087 

_ 

I 

_ 

1 

.,  19 

1,096 

Ofibi  - 

_, 

I 

_ 

- 

.,  21 

1.139 

Wartliog 

_ 

1 

- 

„  21 

1,142 

Hartebeeste  - 

1 

_ 

_ 

„  22 

1.150 

Reedbuck 

_ 

1 

22 

1,153 

- 

- 

- 

1 

22 

1,156 

] 

22 

1.162 

- 

1 

24 

1,180 

Waterl.)uck  - 

) 

1 

„  24 

1.186 

Warthog 

1 

- 

„  24 

1,189 

„ 

1 

- 

,.  28 

1,202 

Eland  - 

1 

„  28 

1,21)3 

Bushbuck 

1 

_ 

28 

1,210 

Waterbuck  - 

1 

1 

,.      30  ' 

1,216 

Bushbuck 

1 

Sept.  7 

1.261 

1 

7 

1,264 

Waterbuck  - 

1 

„  11 

1,304 

Buffalo 

1 

12 

1,308 
1 ,339 

Warthog 

1 

.,  13 

Waterbuck  - 

1 

13 

1,347 

Reedbuck 

1 

14 

1,363 

1 

„  1' 

1,380 

Koodoo 

1 

.,  18 

1,388 

Waterbuck  - 

1 

20 

1,406 

1 

„  20 

1,410 

1 

.,  23 

1,415 

Reedbuck 

1 

.,  25 

1,453 

Hartebeeste  - 

1 

Oct.  6 

1,471 

Eland  - 

1 

Table  5. — Species  of  Trypanosomes  found  in  the  Blood 

of  Wild  Animals  in  the  Sleejnng  Sickness  Area, 
Nyasaland,  and  tlie  Number  of  Times  each  was  found. 


Number  of 
Animals. 

T.  Brucei. 

T. 

Pecorum. 

T.  Simise. 

T.  Caprfe. 

180 

14 

26 

3 

20 

In  every  100  wild  animals  living  in  the  sleeping 
sickness  area,  Nyasaland,  taken  at  random,  the  follow- 
ing numbers  may  be  expected  to  he  found  infected 
with  these  species  of  trypanosomes. 
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Tabic  6. — Percentage  of  Animals  infected  by  the 
dif event  Species  of  Trypanosomes. 


4 

T.  Brucei. 

T.  Pecorum. 

T.  Siniife. 

T.  Caprse. 

7-8 

14-4 

1-7 

11-1 

Tabh  7. — Tks  Species  of  Animals  dealt  ivith,  the  Total 
ITiimber  examined,  the  Number  found  Infected,  and 
the  Species  of  Trypanosomes  by  which  theij  were 
Infected. 


Animal. 

Total 
examined. 

No.  found 
infected. 

T.  Brucei. 

3 

c 
o 

<u 

E-i 

T.  Siniiffi. 

o 

Eland 

10 

6 

6 

1 

Sable 

5 

Waterbuck 

13 

9 

3 

1 

8 

Koodoo 

3 

2 

2 

Bushbuck  - 

10 

7 

7 

1 

Hartebeeste 

35 

6 

5 

1 

Reedbuck  - 

19 

12 

3 

1 

9 

Oribi  - 

26 

4 

1 

1 

1 

Duiker 

7 

2 

1 

Buffalo 

9 

2 

2 

Lion  - 

1 

Hyisna 

3 

2 

2 

_ 

Elephant  - 

2 

Warthog  - 

33 

7 

1 

3 

3 

Wild  cat  - 

3 

Porciipine  - 

1 

Total  - 

180 

59 

14 

26 

3 

20 

The  next  table  gives  the  percentages  of  the  different 
trypanosomes  occmTing  in  the  wild  animals.  The 
numbers  are  too  small  to  be  taken  literally,  but  it 
is  interesting  to  leam  that  in  this  fly  district  the 
waterbuck,  hartebeeste,  reedbuck,  and  duiker  are 
dangerous  neighbours  to  man ;  the  eland,  koodoo, 
bitshbuck,  and  buffalo  to  cattle,  goats  and  sheep ;  and 
that  the  waithog  is  the  only  animal  which  harbour's  T. 
simicL',  the  lightning  destroyer  of  the  domestic  pig. 


Table  8. — Percentages  of  different  Sjjefi'es  of 
Trypanosomes  harboured  by  Wild  Animals 
in  the  Fly  Area. 


Animal. 

No.  e.xamined. 

T.  Brucei. 

T.  Pecorum. 

T.  Simae. 

ai 

<s 
o 

Per 

Per 

Per 

Per 

cent. 

cent. 

cent. 

cent. 

Eland  - 

10 

60 

10 

Sable  - 

5 

Waterbuck  - 

13 

23 

8 

61 

Koodoo 

3 

66 

Bushbuck  - 

10 

70 

10 

Hartebeeste 

35 

14 

3 

Reedbuck  - 

19 

16 

5 

47 

Oribi  - 

26 

4 

4 

4 

Duiker 

7 

14 

Buffalo 

9 

22 

Lion  - 

1 

Hysena 

3 

66 

Elephant 

2 

Warthog 

33 

3 

9 

9 

Wild  cat  - 

3 

Porcupine  - 

1 

Coticlusions. 

1.  31  ■  7  per  cent,  of  the  wild  game  in  the  fly 
country  below  Kasu  Hill  harbour  j)athogenic  trypano- 
somes. 

2.  The  species  of  trypanosomes  found  are  T.  brucei 
7'8  per  cent.,  T.  pecorum  14-4  per  cent.,  T.  simiae  1"7 
per  cent,  and  T.  caprx  11 "  1  per  cent. 

3.  It  is  seK-evident  that  these  wild  animals  should 
not  be  allowed  to  live  in  "  fly  country,"  where  they 
constitute  a  standing  danger  to  the  native  inhabitants 
and  the  domestic  animals.  It  would  be  as  reasonable 
to  allow  mad  dogs  to  live  and  be  protected  by  law  in 
our  English  towns  and  villages.  Not  only  should  all 
game  laws  restricting  their  destruction  in  "fly 
country  "  be  removed,  but  active  measures  should  be 
taken  for  their  early  and  complete  blotting  out. 

4.  It  must  be  strictly  borne  in  mind  that  this  only 
refers  to  wild  animals  living  in  fly  areas.  No  jjatho- 
genic  trypanosomes  have,  up  to  the  present,  been  found 
by  the  Commission  in  the  blood  of  animals  living  in 
fly- free  areas. 

4.  Infectivity  of  the  Tsetse  Fly  (Glossina 
morsitans)  in  Nyasaland  (42). 

Methods  employed. 

The  method  employed  in  studying  the  infectivity 
of  the  flies  was  simple.  Native  boys  were  employed  in 
catching  the  flies,  which  were  brought  \rp  to  the  camp 
at  Kasu  in  small  cages  by  a  native  cyclist.  Each  cage 
of  flies  was  fed  on  three  healthy  animals — the  first  day 
on  a  monkey,  the  second  on  a  dog,  and  the  third  on  a 
goat.  To  ensure,  as  far  as  possible,  that  each  animal 
was  fed  on  by  every  fly,  the  flies  were  fed  nine  times — 
three  times  on  each  animal. 

The  number  of  flies  brought  uj)  on  each  day  would 
probably  average  about  60,  and  as  each  animal  was  fed 
on  by  three  cagefuls,  then  each  monkey,  dog,  and  goat 
ran  the  gauntlet  of  some  180  flies.  It  is  therefore 
impossible  to  arrive  at  any  very  precise  knowledge 
of  the  proportion  of  infective  flies  in  each  cage. 

Infectivity  of  the  Flies. 

As  will  be  seen  from  Table  9,  every  experinrent, 
with  the  exception  of  one,  was  positive,  and  on  two 
occasions  a  goat  was  infected  by  all  the  four  species  of 
pathogenic  trypanosomes  occiming  in  this  neighbour- 
hood. 

The  Commission  have  shown  that  one  in  three  of 
the  wild  game  fotmd  in  this  district  is  infected  with 
trypanosomes,  and  recommended  that  the  animals 
should  be  desti-oyed.  If  this  were  don  e  and  a  year 
allowed  to  elapse,  the  proportion  of  infective  flies 
their  found  would  be  an  index  of  the  usefulness  or 
futility  of  such  operations. 

The  Commission  is  of  opinion  that  the  wild  game 
is  the  principal  factor  in  the  sj^read  of  trypanosorne 
disease,  aird  that,  for  practical  purposes,  the  smaller 
mammals,  birds,  and  reptiles  need  not  be  taken  into 
account. 

The  following  table  gives,  iir  the  first  column,  tlr(j 
date  the  first  cageful  of  flies  was  fed  on  the  monkey, 
the  second  column  the  number  of  flies  fed ;  the  signs 
plus  and  minus  show  the  result  of  feeding  the  flies  on 
he  monkey,  dog,  and  goat. 

The  four  species  of  tiypairosomes  carried  by  th(! 
"fly"  in  this  district  are  T.  brucei,  T.  pecorum, 
T.  simi-je.  and  T.  capra>.  The  first  and  second  of 
these  attack  all  three  experimental  animals,  the  third 
the  monkey  and  goat,  being  harmless  to  the  dog, 
whereas  the  fom-th  oiUy  produces  disease  in  the  goat. 

Where  no  plus  or  minus  sign  occm-s  it  means  that 
an  animal  was  not  available.  For  example,  the  experi- 
ment beginning  on  January  20th  shows  that  the 
monkey  was  infected  by  T.  simiae,  the  goat  by  T.  brucei, 
and  that  no  dog  was  available.  The  experiment  on 
February  21st  shows  that  ireither  the  dog  nor  goat 
became  iirfected  by  the  bites  of  170  flies,  and  that  no 
monkey  was  available. 
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Table  9. — The  Besiilt  of  Feed  in  (/  10,081  Tsetse  Flies  {G.  morsitans),  caught  in  the  ''Proclaimed  Area," 

Nyasaland,  on  Monheyn,  Dogs,  and  Goats. 


Monkey. 

Dog. 

Gnat. 

XT 

Number 

1012. 

of 

fi 

.„• 

3 

Flies 
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o 
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o 
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Ph 
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0, 

a< 

'.J 

H 

Eh 
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H 

Jan.  20 

296 

4- 

24 
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4- 

4. 

29 

280 

4- 

4- 

4- 

Feb.     2      .  - 
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1 

-1- 

-1- 

1 

4- 

8 

220 

4- 

4- 

4- 

4- 

..  13 

200 

-4- 

4- 

4- 

„  16 

195 

-j- 

4- 

1 
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,!  26 
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I 

4- 
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4- 

9 
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+ 

4- 
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_ 

4- 
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_|_ 

\ 

2'' 
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4- 

■X- 
1 

4- 

4- 
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+ 

4- 

1 

..  10 
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4- 

1 

4- 

4- 

_ 

4- 

..  15 
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4- 

\ 

4- 

4- 

4- 

4- 
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4- 

-4- 

-1- 

4- 
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4_ 

-1- 

,.  28 

230 

4- 

4- 

4- 

23 
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4- 

4- 

4- 
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4- 

4- 

4- 

4- 

4- 
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4- 

4- 
I 

+ 
I 

4- 

May  3 
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4- 

+ 
1 

4- 

96 

_ 

4- 

4- 
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4- 

+ 

4- 

4- 
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4- 
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4- 

4- 

13 
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4- 

4- 
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4- 

4- 
1 

4- 

4- 

4- 

4- 
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190 

4- 

4- 

4- 

4- 
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4- 
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4- 
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_ 

4- 
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4- 

4- 
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4_ 

4- 
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j_ 
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4- 

4- 

29 
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4_ 

4- 

4. 

4- 

31 
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4- 

4_ 

\ 

4- 

4- 
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4_ 

4- 

4- 

6 
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4- 

- 
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4- 
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J- 

1 

4. 

4- 

4. 
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4- 

- 

4- 
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4- 

18 
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4- 

4- 

25 

90 

4- 
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95 

+ 

+ 
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- 
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87 
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+ 

4- 

+ 
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- 
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+ 

+ 

: 

+ 

+ 
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+ 

+ 

+ 

+ 
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95 

+ 

+ 
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+ 

+ 

+ 

+ 

Dec.  3 
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+ 

+ 

6 
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+ 

+ 

+ 

+ 

+ 

+ 
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+ 

+ 

+ 
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+ 

+ 

+ 

+ 

Total  - 

10,081 

9 

9 

26 

14 

34 

11 

35 

17 

r»  - 

Tiihh'  10. — The  Number  of  Times  a  Monkey,  Dog,  and.  Goat  became  infected  with  Trypanosoma  brucei,  T.  pcroriim. 
T.  simiiv,  a.nd  T.  caprie  in  a  Series  0/ 56  Experiments,  averaging  180  Tsetse  Flies  each. 


T.  Brucei. 

T.  Pecoi'um. 

T.  Simian 

T.  Capi  ic. 

Monkey. 

Dot;-. 

Goat. 

Monkey. 

Dog. 

Goat. 

Monkey. 

1 

Dog. 

1 

Goat. 

Monkey. 

Dog. 

Goat. 

9 

14 

11 

9 

34 

1 

35 

26 

1 

:  0 

1 

17 

(J 

0 

35 
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This  shows  that  the  monkey  is  less  susceptible  to 
T.  brucei  and  T.  peconim  than  the  dog,  whereas  it  is 
remarkably  susceptible  to  T.  simix. 

The  dog  is  not  susceptible  to  T.  siinite,  and  neithei- 
the  monkey  nor  dog  to  T.  m/prsv. 


Table  11.— The  Proportion  ]}er  1,000  Tsetse  Flies, 
caught  in  the  "  Sleeping  Sichness  "  Area  of  Nyasaland, 
found  to  be  Infective  with  Pathogenic  Trypanosomes. 


T,  brucei. 

T.  pecorum. 

T.  simiae. 

T.  caprse. 

20 

4-6 

3-4 

3-5 

This  is  only  allowing  one  infective  fly  to  each  series 
of  flies  fed  on  the  experimental  animals,  and  is  there- 
fore the  irreducible  minimiim.  The  average  number  of 
flies  fed  on  each  animal  was  180,  and  it  might  well  be 
that  there  were  present  in  the  same  batch  several  flies 
infective  with  the  same  species  of  trypanosome.  Ten 
thousand  flies  gave  rise  to  135  infections,  and  taking  it 
for  granted  that  no  fly  was  infective  with  more  than 
one  species  of  trypanosome,  then  13-5  per  1,000  flies 
are  infective  with  one  or  other  of  the  disease-j)roducing 
trypanosomes  of  this  district. 


Table  12. — Number  of  Times  the  Trypanosomes  under 
consideration  were  found  in  56  Experim  ents. 


T.  brucei. 

T.  pecorum. 

T.  simiae. 

T.  caprse. 

20 

46 

34 

35 

35-7 

82-1 

60-7 

62-5 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

This  means  that,  in  experiments  can-ied  out  in  the 
manner  described,  T.  brucei  may  be  expected  to  turn 
Lxp  once  in  every  three  series,  T.  pecormn  eight  times 
in  ten,  and  T.  simia  and  T.  capne  six  times  in  ten. 


Months  and  Seasons. 

On  examining  Table  9  it  will  be  seen  that  these 
infective  flies  occur  all  the  year  round,  and  are  just  as 
numerous  during  one  season  as  another.  It  vnW  also 
be  seen  that  no  experiments  on  the  infectivity  of  the 
flies  were  carried  out  during  July  and  August.  This 
was  due  to  the  fact  that  all  the  energy  of  the  Commis- 
sion was  devoted  during  these  two  months  to  the  study 
of  the  wild  game. 

Conclusions. 

1.  The  tsetse  flies  (Glossina  morsitans)  caught  in 
the  ".fly  coimtry "  near  Kasu  Camp  in  Nyasaland 
are  infected  with  fom-  species  of  disease-producing 
trypanosomes — T.  bnicei,  T.  pecorum,  T.  simix,  and 
T.  caprx. 

2.  The  proportion  of  infective  flies  is  13-5  per 
1,000. 

3.  The  proportion  of  flies  infective  with  T.  brucei, 
the  cairse  of  the  human  trypanosome  disease  of 
Nyasaland,  is  2  per  1,000. 

4.  The  flies  are  found  infective  all  the  year  round. 

5.  To  prevent  the  infection  of  tsetse  flies  it  is 
proposed  that  the  experiment  should  be  tried  of 
destroying  all  the  wild  game  in  the  "  Proclaimed  Area  " 
of  Nyasaland. 

5.  On  the  Identity  or  Non-Identity  of 

Trypanosoma  brucei  and  Trypanosoma  rhodesiense. 

This  is  a  most  important  question ;  and,  vdth  our 
present  knowledge,  one  impossible  to  answer  with  any 
certainty.  If  Trypanosoma  brucei  and  Trypanosoma 
rhodesiense  are  identical,  then  we  must  expect  to  find 
cases  of  "  Nyasaland  sleeping  sickness  '"  ("  Trypanosoma 
brucei  disease ")  cropping  up   in  all  paits  of  Africa 


where  Glossina  morsitans  and  Trypanosoma  brucei 
ocQwv.  If,  on  the  other  hand,  they  ai-e  separate  species, 
then  cases  of  this  disease  would  only  be  expected  to 
occur  where  Trypanosoma  rhodesiense  is  found.  In  the 
jDast,  Trypanosoma  brucei  has  always  been  regarded  as 
harmless  to  man ;  and  certainly  no  harm  seemed  to 
come  to  those  who  lived  or  travelled  in  the  "  fly 
country."' 

It  must  be  explained  at  the  outset  that  up  to  about 
the  year  1908  it  was  believed  that  Trypanosoma 
(jambiense  was  the  only  ti-ypanosome  capable  of  setting 
up  disease  in  man. 

It  must  also  be  clearly  kept  in  mind  that,  up  to  that 
time,  no  case  of  trypanosome  disease  in  man  had  ever 
been  found  in  an  exclusively  Glossina  morsitans  or 
nagana  area.  All  cases  of  sleeping  sickness  up  to 
then  had  l^een  found  in  districts  were  Glossina  palpalis 
was  present.  Since  the  year  1908,  however,  cases  have 
been  discovered  in  Northern  and  Southern  Rhodesia, 
in  Nyasaland,  and  in  Portugese  East  Africa,  where 
there  are  no  Glossina,  palpalis,  but  where  only  Glossina 
morsitans  is  found. 

At  first  ifc  was  supposed  that  this  was  a  spread  of 
'■  Congo  sleeping  sickness  "  or  "  Trypanosoma  gambiense 
disease  "  from  Lake  Tanganyika  along  the  trade  route 
through  the  Luangwa  Yalley  into  Nyasaland.  And,  in 
truth,  this  explanation  seems  very  natural.  But,  in 
the  Liverpool  School  of  Troj)ical  Medicine,  it  was 
discovered  that  the  trypanosomes  (88)  causing  the 
"  Nyasaland  sleeping  sickness  "  differed  in  some  ways 
from  Trypanosoma  gambiense  "  ;  and  it  was  therefore 
called  "  Trypanosoma  rhodesiense "  and  the  disease 
declared  to  be  a  new  disease. 

In  1912,  the  Scientific  Commission  of  the  RoyaJ 
Society,  in  further  studying  this  qiiestion,  also  came  to 
the  conclusion  that  "  Nyasaland  sleeping  sickness  and 
"  Congo  sleeping  sickness  "  were  separate  diseases.  In 
other  words,  that  Trypanosoma  gambiense  and.  Trypano- 
soma rhodesiense  were  diflierent  species. 

The  Commission  was  soon  struck  by  the  fact  that, 
although  the  fly  country  of  Nyasaland  extends  almost 
uninterruptedly  into  the  Zululand  fly  liountry,  no 
Trypanosoma  brucei — the  common  trypanosome  of  wild 
game  in  Africa — could  be  found.  Everywhere,  in  the 
wild  tsetse  flies  and  in  the  wild  game,  it  was  always 
Trypanosoma  rhodesiense.  It  then  began  to  dawn  on 
the  mind  of  the  Commission  that  perhaps  Trypanosoma 
rhodesiense  was  in  reality  the  old  Trypanosovia  brucei 
masquerading  under  a  new  name.  At  once  a  strain  of 
Trypanosoma,  brucei  from  Zululand  was  procured  for 
purposes  of  comparison ;  and  the  object  of  this  part  of 
the  summary  of  evidence  is  to  give  the  arguments  in 
favour  of  the  theory  held  by  the  Commission  that 
Trypanosoma  brucei  and  Trypanosoma  rhodesiense  are 
one  and  the  same  species. 

In  trying  to  separate  species  of  trypanosomes  from 
one  another,  the  following  points  may  be  considered : — 

(1)  Are  they  alike  in  size  and  shape  ? — Morphology. 

(2)  Have  they  the  same  habits  and  actions  when 

alive  ? 

(3)  Do  the   two   trypanosomes   infect   the  same 

animals  and  kill  them  in  the  same  time  ? 

(4)  Have  they  the  same  carrier  ?  and  does  their 

growth  or  development  in  the  carrier  follow 
the  same  course  ? 

(5)  Can  both   be    grown    oiitside    the   body  on 

artificial  media  ?  and  do  they  show  the  same 
characteristics  when  thus  cultivated  ? 

(6)  Cross-inoculation  experiments : — If  an  animal 

has  recovered  from  an  attack  of  disease  set 
up  by  one  of  the  two  trypanosomes,  is  it 
immune  or  non-immune  to  infecticm  liythe 
other  ? 

(7)  Experiments  on  the  effect  of  various  sera, 
(3)  Geographical  distribution. 

It  is  unfoi-tunate  that  the  paper  on  various  strains 
of  Trypanosoma  brucei  obtained  from  Zululand,  which 
the  Royal  Society's  Commission  in  Nyasaland  is  at 
present  pi-eparing,  has  not  yet  been  published.  It  is 
therefore  impossible,  at  this  distance,  without  notes,  to 
do  more  than  state  what  I  believe  to  be  the  facts. 

1.  Allow  me  then  to  run  through  these  sevei-al 
points  in  order  to  decide,  as  far  as  possible,  whether 


WRITTEN  STATEMENTS. 


230 


the  two  trypanosomes  under  consideration  ))elt)ng  to 
one  or  more  species. 

In  regard  to  the  fii'st  point — and  a,  most  imjjortant 
point — namely,  the  morphology — I  can  produce 
coloured  plates  and  black-and-white  drawings  of  both 
Trypanosoma  brucei,  Zululand,  and  Trypanosioma. 
rhodesiense,  Nyasalaud.  On  comparing  these  drawings, 
it  is  quite  evident  that  in  size  and  shape  these  two 
trypanosomes  are  identical. 

2.  In  my  opinion,  they  are  also  alike  in  habits  and 
actions  when  alive. 

3.  They  have  the  same  action  on  cattle,  goats,  sheep, 
monkeys,  dogs,  rabliits,  guinea  pigs  and  white  rats. 
Tnjpa noifoma  rhodettiense,  Nyasaland,  is  also  fatal  to 
man ;  but  as  it  is  impracticable  to  obtain  man  for 
experiment,  it  is  impossible  to  say  whether  Trypanosoma 
brucei,  Zululand,  would  or  would  not  infect  him.  In 
my  opinion,  if  the  experiment  was  repeated  sufficiently 
often,  it  would  succeed  in  infecting  man.  On  the  other 
hand,  it  will  l)e  urged  that  Dr.  Taute  (91)  in  Portuguese 
Bast  Africa  injected  blood  from  an  animal  infected 
with  what  he  considered  to  be  Trypanosoma  hrii.cei, 
under  his  skin,  and  also  allowed  tsetse  flies,  infected 
\sdth  this  trypanosome,  to  feed  on  him.  Both  experi- 
ments were  negative.  It  is  a  matter  for  some  scientific 
regret  that  these  experiments  were  not  successful — 
though  we  can  ill  spare  ovir  bold  and  somewhat  rash 
colleague — as  then  the  question  would  have  been 
answered.  As  it  is,  this  negative  experiment  proves 
nothing.  It  may  be  that  only  one  man  in  a  thousand 
would  become  infected  in  this  way. 

There  is  also  the  argument  that  men  have  been  ex- 
posed to  Trypanosoma  hrucei  for  many  years,  and  no 
case  of  Trypanosoma  brucei.  disease  has  oocurred.  To 
this  it  may  be  answered  that  it  is  only  within  recent 
years  that  microscopical  examination  of  the  blood  of 
such  cases  has  been  made. 

Many  cases  of  death  are  reported  to  have  occurred 
among  hunters  and  explorers,  and  these  were  put  down 
to  "  malaria  "  ;  Init  as  there  was  no  blood  examination, 
it  is  quite  possible  that  some  or  all  of  these  cases 
might  have  been  due  to  infection  by  Trypanosoma 
hrucei.  It  is  doubtful  if  man  ever  dies  of  uncom- 
plicated malaria. 

Take  the  case  of  kala-azar  :  this  widespread  disease, 
which  is  exceedingly  common  in  India  and,  indeed,  in 
most  parts  of  the  world,  remained  undiscovered  until 
a  few  years  ago.  This  was  about  the  year  1900.  Up 
to  that  time  all  these  thousands  of  cases  had  been 
returned  as  '•  chronic  malaria."  The  reason  why  these 
cases  of  kala-azar  were  not  properly  diagnosed  was 
probably  also  due  to  the  fact  that  up  to  1900  few 
microscopic  examinations  of  the  organs  of  this  disease 
were  made.  The  discovery  of  these  minute  parasites 
also  often  depends  on  the  introduction  of  some  new  mode 
of  staining. 

Or  take  the  case  of  Malta  fever  :  up  to  the  year 
188H,  when  its  cause  was  discovered,  all  cases  of  this 
well-marked  and  widely-distributed  fever  were  returned 
as  '■  remittent  fever,"  or  "  enteric  fever,"  although  its 
symptoms  and  post-mortem  features  bear  no  resem- 
blance to  either  of  these  diseases. 

Typhiis  fever  and  enteric  fever  are  other  cases  in 
point. 

Now,  just  as  in  the  case  of  kala-azar,  Malta  fever, 
and  enteric  fever,  so,  in  my  opinion,  cases  of  Tryjxtn.o- 
soma  brvcei  disease  may  have,  from  time  to  time, 
occurred  in  Zululand,  Nyasaland,  and  other  parts  of 
Africa  where  wild  game  and  G.  morsitans  are  found, 
without  attracting  attention. 

It  is  to  be  regretted  that  this  important  point  must 
still  remain  in  the  domain  of  speculation  and  not  rest 
on  the  firmer  foundation  of  fact  and  experiment ;  but, 
I  repeat,  nothing  can  be  done  at  present  to  settle  this 
question  satisfactorily,  since  man  may  not  be  used  as 
iin  experimental  animal. 

The  Committee  will  find  it  difficult  to  aiTive  at  a 
certain  decision  in  regard  to  the  identity  of  Trypano- 
soma brucei  and  Trypanosoma  rhodesiense.  Many 
apparently  cogent  arguments  can  be  advanced  against 
the  theory. 

One  of  the  strongest  witnesses  on  the  opposing  side 
is  Dr.  Murray,  of  the  Mvera  Mission,  Angoniland. 

Dr.  M^irray  informs  me  that,  in  his  opinion,  no 
cases  of  sleeping  sickness  conld  have  occun-ed  in  the 


proclaimed  area,  Nyasaland,  l;)efore  the  3'ear  1908.  He 
was  at  that  time  medical  missionary  at  the  neigh- 
bouring mission  station,  Mvera,.  He  states  that  he 
saw  hundreds  of  cases  at  his  dispensary  before  1908  ; 
and  he  believes  that  if  there  had  been  cases  of  sleejDing 
sickness  before  that  time  he  must  have  noticed  the 
fn,ct. 

He  also  is  of  (jpinion  that  the  cases  which  have 
occurred  at  Hartley  and  around  Salisl.iury  were,  withoiit 
doul)t,  infected  through  natives  from  Nyasaland  or 
from  the  Luangwa  who  had  gone  south  in  search  of 
work,  having  easily  evaded  the  regulations  of  the 
sleeping  sickness  aren,  against  their  leaving. 

But  ,on  the  (jthei-  hand,  it  may  be  argued  that  the 
Nyasalaud  native  suffei-ing  from  sleeping  sickness  is 
more  apt  to  remain  in  his  own  hut  than  ask  for  medical 
advice  in  a  mission  dispensary.  If  a  native  has  some- 
thing tangibly  wi'ong  with  him,  a  broken  arm.  a  wound, 
an  nicer,  he  is  much  more  likely  to  seek  advice  than 
when  he  is  suffering  from  some  fever.  And  then 
again  this  disease  makes  such  rapid  progress  that  in  a 
short  time  the  native  is  unaljle  to  travel. 

There  are  comparatively  few  cases  of  Nyasaland 
sleeping  sickness  in  the  proclaimed  area.  Since  1908 
only  some  120  cases  have  been  found,  and  that  afte)' 
much  searching.  As  there  must  he  some  15,000  or 
20,000  natives  in  this  district,  it  seems  quite  probable 
that  Dr.  Murray  never  had  a  case  in  his  dispensary. 
Even  after  it  was  known  that  this  disease  existed  in  his 
distiict,  I  am  not  aware  that  he  found  any  cases. 

4.  Trypanosomahrucei  and  Trypanosoma  rhodesiense 
have  the  same  carrier,  Glossina  morsitans  ;  and  their 
development  in  the  fly  j^roceeds  in  the  same  way. 

5.  In  regard  to  their  culture  outside  the  body,  they 
behave  in  exactly  the  same  way. 

6.  No  satisfactory  evidence  against  these  two  try- 
l^anosomes  Ijeing  the  same  species  has  been  bi'ought 
out  by  (U'oss-inoculati(.)n  experiments. 

7.  Human  serum  acts  in  the  same  way  on  Trypano- 
soma rhodesiense  as  it  does  on  Trypanosoma  hrucei. 
In  this,  these  trypanosomes  differ  from  Trypanosoma, 
gamhieuse.  Many  experiments  have  also  been  made 
in  regard  to  the  action  of  various  sera  on  Trijpiano- 
soma  brucei  and  Trypanosoma  rhodesiense.  UjJ  to 
the  present  these  experiments  have  failed  to  bring 
to  light  any  fact  which  would  assist  in  establishing  the 
non-identity  of  these  two  trypanosomes. 

8.  In  regard  to  the  geographical  distribution  of 
"  Nyasaland  sleeping  siclmess."  if  Dr.  Murray's  theory 
is  correct,  that  all  these  (lutlying  outbreaks  of  tryjjano- 
soniic  disease  in  man  are  due  to  infection  fi-om  Lake 
Tangaiiyika,  then  the  geograi^hical  distribution  of  the 
disease  will  not  help  in  establishing  the  identity  or 
noji-identity  of  these  two  trypanosomes. 

Dr.  Miirray's  theory  is  that  "  Congo  sleeping  sick- 
ness," oi'  Trypanosoma  gamhiense,  has  spread  into 
Nyasaland  from  Lake  Tanyganika.  If  it  can  be  proved 
that  Trypanosoma  gamhiense  and  Trypanosoma  brucei 
vel  rhodesiense  are  separate  species,  then  his  theory 
falls  to  the  ground. 

For  my  own  part,  I  think  that  the  geogi'aphical  dis- 
tribution of  "Nyasaland  sleeping  sickness  "  or  "  Try- 
panosoma  hrucei  tlisease  "  is  the  only  way — experiment 
on  man  being  impracticable — of  showing  that  Trypjano- 
soma  hrucei  and  Trypanosoma,  rhodesiense  are  one  and 
the  same. 

If,  in  the  future,  cases  of  this  disease  are  found  in 
widely  separated  places,  where  Glossina  morsitans  and 
wild  game  abound,  then  it  would  be  a  strong  argument 
that  this  form  of  sleeping  sickness  is  caused  by  Try- 
panosoma brucei.  Have  we  sufficient  facts  at  present 
to  enable  us  to  form  an  opinion  ?  Hardly,  I  am  afraid  ; 
but  they  are  multiplying.  Take,  for  example,  the 
discovery  of  cases  in  the  Sebungwe  District  in 
Southern  Rhodesia.  Even  Dr.  Murray  will  hardly  be 
able  to  say  that  this  is  due  to  infection  from  Nyasa- 
land. Then  the  cases  in  German  and  Portuguese  East 
Africa  are  difficult  of  explanation  from  his  pomt  of 
view.  Further,  the  cases  just  found  in  the  Marimba 
District  north  of  the  proclaimed  area,  and  at  Malembo 
on  the  southwest  arm  of  the  lake,  south  of  the  pro- 
claimed areas. 

The  disease  has  been  found  in  the  Luangwa  Valley, 
in  North  East  Rhodesia,  in  Nyasaland,  on  the  Rovuma. 
in  Portuguese  East  Africa,  ir.  North  West  Rhodesia,  and 
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in  Southern  Rhodesia.  In  all  these  widely  separated 
places  Glossina  morsitans  is  the  tsetse  fly  present. 
In  my  opinion,  then,  evidence  is  accumulating,  from  the 
geographical  distribution  point  of  view,  that  this  new 
,  kind  of  sleeping  sickness  is  really  caused  by  Trypano- 
soma brucei  and  that  the  name  Trypanosoma  rJio- 
desiense  must  be  dropped. 

Conclusions  — In  the  opinion  of  the  Commission, 
Trypanosoma  hrucei  and  Trypanosoma  rhodesiense  are 
identical. 

2.  That  the  disease  "  Nyasaland  sleeping  sickness  " 
has  not  beei.  introduced  into  Nyasaland  from  Lake 
Tanganyika,  but  that  it  is  an  endemic  disease  of  the 
coimtry. 

6.  On  the  Identity  oe  ISTon- identity  of 

Trypan  oso7na  gambiense  and 
Trypanosoma  brucei  vel  rhodesiense. 

In  the  last  section  of  this  summary  of  evidence  it 
was  sought  to  establish  that  T.  hrucei  a.\\(\.  T.  rhodesiense 
are  one  and  the  same  species  of  trypanosome. 

In  this  section  it  will  be  attempted  to  show  that 
T.  gam.biense  and  T.  brucei  vel  rhodesiense  are  separate 
sj)ecies  and  give  rise  to  distinct  diseases  (88). 

This  would  be  considered  by  most  authorities  as  a 
work  of  supererogation,  as  most  are  convinced  that 
these  two  tr'ypanosomes  constitvite  separate  species. 

But  the  more  one  woi'ks  at  these  parasites  the  more 
difficulties  spring  up  in  regard  to  their  classification. 

1.  Morphology  (]  4-,  16). — T.  gambiense  and  T.  brucei 
I'esemble  each  other  closely  in  size  and  shape.  There  are 
the  same  short  and  stumpy  and  long  and  slender  forms 
in  both.  It  may  be  that  there  are  more  post-nuclear 
forms  in  T.  hrucei.  but  this  is  a  very  changeable  quan- 
tity. In  my  opinion,  it  is  impossible  in  every  case  to 
separate  T.  gambiense  and  T.  hrucei  l)y  morphology 
alone. 

2.  They  are  also  alike  in  their  habits  and  move- 
ments when  alive. 

3.  In  their  action  upon  animals  tliere  is  a  distinct 
difference  between  the  two  trypanosomes  (93,  18,  65). 
Whereas  it  is  easy  to  infect  horses,  cattle,  goats,  sheep, 
monkeys,  dogs,  rabbits,  giiinea-pigs,  and  white  rats  with 
T.  hrucei,  it  is  a  matter  of  difficulty  with  T.  gambiense. 
The  disease  in  these  animals  is  much  more  chronic  with 
T.  gambiense  than  with  T.  hrucei. 

When  man  is  attacked  by  T.  brucei  (84,  85),  it  is  a 
matter  of  months,  whereas  with  T.  gambiense  (65)  it  is 
a  matter  of  years. 

It  would  almost  ajspear  that  T.  gambiense  had 
become  adapted  to  man  and  had  lost  much  of  its 
power  of  infecting  the  lower  animals. 

4.  The  Carrier. — These  trypanosomes  have  different 
carriers,  T.  gambiense  being  carried  by  Glossina  palpalis 
and  T.  brucei  by  Glossina  morsitans. 

It  is  an  easy  matter  to  get  T.  gambiense  to  develop 
(20,  26)  in  Glossina  palpalis,  but  a  difficult  matter,  and 
only  after  many  failures,  to  succeed  with  Glossina 
morsitans  (77). 

5.  Cultural  Characters. — Nothing  is  gained  by  a 
study  of  these  two  trypanosomes  in  artificial  cultiu-es. 

6.  Cross-inoculation  Experiments.  —  Animals  re- 
covered from  T.  brucei  infection  ai-e  still  susceptible  to 
T.  gambiense  and  vice  versa. 

7.  Probably  the  best  means  of  separating  T. 
gambiense  from  T.  brucei  is  by  the  human  serum 
test.  This  serum  acts  much  more  powerfully  on 
T.  brucei  than  on  T.  gambiense,  and  by  suitable  means 
this  difEerence  can  be  shown. 

Conclusion. — In  the  opinion  of  the  Commission, 
T.  gambiense  and  T.  hrucei  are  separate  and  distinct 
species  of  trypanosome  aTid  give  rise  to  a  different 
disease. 

7.  Compaeison  of  the  Two  Diseases, 
"Congo  Sleeping  Sickness'"  oe  "Trypanosoma 
gambiensi  Disease  "  and  "  Nyasaland 
Sleeping  Sickness  "  oe  Trypanosoma  hrucei 
Disease." 

A. — "  Congo  Sleeping  Sickness  "  or  "  Trypanosoma 

gambiensi  Disease." 
This  disease  has  been  known  for  more  than  100 
years  on  the  West  Coast  of  Africa,  and  on  account  of 
certain  peculiarities  it  was  looked  on,  not  as  a  disease 


of  much  practical  importance,  but  as  a  pathological 
curiosity.  The  disease  had  long  been  endemic  on  the 
West  Coast  and  had,  as  it  were,  assumed  a  condition 
of  equilibrium.  It  was  therefore  not  taken  very 
seriously  as  a  disease.  But  it  was  a  subject  of  much 
speculation  as  to  its  causation,  because  it  was  noted 
that  although  it  behaved  like  an  infectious  disease  on 
the  West  Coast,  it  lost  this  power  of  infecting  others 
as  soon  as  the  sick  native  was  removed  out  of  the 
sleeping  sickness  zone.  For  example,  natives  of  West 
Africa  introduced  into  other  countries  as  slaves  often 
died  of  sleeping  sickness,  and  this  sometimes  after  an 
interval  of  several  years  after  leaving  their  homes. 
They  lived,  as  was  natural,  in  the  closest  contact  with 
their  fellow  slaves,  inhabiting  the  same  hut,  working 
side  by  side  in  the  same  field,  but,  strange  to  say,  the 
disease  never  spread. 

Various  theories  were  held  as  to  the  causation  of 
this  mysterious  disease ;  for  example,  that  it  was  a 
food  intoxication,  or  that  it  was  caused  by  various 
Irinds  of  bacteria,  or  that  Filaria  perstans — the  embryo 
of  a  nematode  found  in  the  blood — was  its  caiise,  and 
so  on.  All  these  speculations  were  found  to  ))e 
erroneous  when  the  discovery  was  made  that  the  trxie 
causal  agent  was  Trypanosoma  gambiense. 

Symptoms  of  the  Congo  Sleeping  Sickness  or  '■  Try- 
panosoma gambiense  Disease "  in  Man. — When  the 
Trypanosoma  gambiense  gains  entrance  to  the  human 
organism  it  begins  to  multiply,  and  appears  in  the 
blood.  How  long  it  is  before  it  appears  in  the  general 
circulation  is,  in  the  case  of  man,  as  a  rule,  difficult  to 
ascertain,  but  in  the  monkey  it  usually  appears  about 
seven  days  after  inoculation.  The  course  of  the  disease 
is  so  slow  and  insidious  that  months,  and  even  years, 
may  elapse  before  any  marked  signs  manifest  them- 
selves. As  an  example  of  this,  in  Uganda,  in  March 
1903,  we  had  five  natives  in  Entebbe  under  constant 
supervision.  In  January  1905,  after  a  period  of  nearly 
two  years.  Captain  Greig  informed  the  writer  that  two 
of  these  men  died  of  pneumonia  in  April  and  May 
19<.)4  respectively.  Of  the  others,  one  appeai'ed  to  he 
undoubtedly  in  an  early  stage  of  sleeping  sickness ;  he 
gradually  developed  the  characteristic  signs  of  the 
malad}',  and  trypanosomes  were  now  always  found  in 
his  cerebro-spinal  fluid.  The  i-emaining  two  present 
some  of  the  featiu-es  of  the  disease,  but  are  still  able  to 
do  their  work,  and  have  not  yet  shown  trypanosomes 
in  the  cerebro-spinal  fluid.  Again,  in  June  1903,  80 
apparently  healthy  natives  from  the  sleeping  sickness 
area  were  examined  and  trypanosomes  found  in  the 
blood  of  23.  Captain  Grreig  reported  after  two  years 
that  four  have  died  of  undoubted  sleeping  sickness, 
two  died  from  pneumonia,  and  five  are  now  in  an  early 
stage  of  the  disease.  No  information  could  be  gained 
concerning  six,  and  the  remainder  do  not  show  any 
symptoms  of  sleeping  sickness.  Dr.  Wiggins  also 
relates  the  case  of  an  "  askaii  '"  or  native  policeman, 
stationed  at  Fort  Ternan,  in  British  East  Africa,  for 
two  and  a  half  years  before  he  developed  the  disease. 

All  these  facts  go  to  show  that  the  first  stage  of 
this  disease,  when  the  trypanosomes  are  found  in  the 
blood  but  not  in  the  cerebro-spinal  fluid,  may  be  of  a 
very  variable  duration.  If  one  may  be  bold  enough  to 
put  this  into  definite  figvu-es,  it  may  be  said  that  this 
so-called  stage  of  trypanosoma  fever,  this  first  stage  of 
human  trypanosome  disease,  may  last  from  three 
months  to  three  years  or  more.  During  this  time  the 
native  is  going  about  in  his  ordinary  way.  He  says  he 
feels  perfectly  fit  and  strong.  But  there;  is  one  out- 
ward mark  which  proclaims  the  disease,  and  that  is  the 
piesence  of  enlarged  lymphatic  gland?.  This  is  a 
disputed  point,  but  in  my  opinion  this  enlargement  of 
the  lymphatic  glands  must  be  looked  on  as  a  constant 
and  early  feature  of  the  disease.  It  is  not  that 
enlargement  of  the  inguinal  or  femoral  glands  should 
be  taken  as  a  sign  of  human  trypanosomiasis  ;  there 
miist  be  a  polyadenitis  or  general  enlargement,  and,  as 
a  matter  of  routine,  the  post-cervical  glands  should  be 
examined  first.  Every  case  of  sleeping  sickness 
examined  by  us  in  Uganda  showed  this  glandular 
enlargement,  and  the  tryjianosomes  are  readily  demon- 
strated on  examining  the  gland  juice.  Later,  it  was 
found  that  the  early  cases  of  trypanosome  disease,  the 
so-called  trypanosoma  or  G-ambia  fever,  also  in  every 
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case  presented  enlargement  of  the  lymphatic  glands, 
and  in  them  active  trypanosomes  could  readily  lie 
found.  The  natives  themselves  are  alive  to  the  fact 
that,  when  the  glands  in  the  neck  enlarge,  they  will, 
sooner  or  later,  pass  into  the  stage  of  sleeping  sickness, 
and  their  custom  is  to  anticipate  the  event  hy  eating 
up  their  live  stock,  gouts,  chicken.^,  etc.  This  enlarge- 
ment of  the  cervical  glands  was  used  in  Uganda  to 
gauge  the  incidence  of  the  disease  in  a  sleeping  sick- 
ness area.  The  residt  was  that  in  about  three-fourths 
of  the  popiTlation  of  the  islands  of  Sesse  and  Kome 
this  symptom  was  present.  Whether  there  is  any 
other  symptom  which  can  be  depended  upon  to 
l^oint  to  the  first  stage  of  this  disease  is  a  question 
which,  in  my  oj^inion,  must  be  answered  in  the  nega- 
tive. Some  witers  state  that  there  is  fever  from  time 
to  time  of  an  irregular  type,  but  if  the  chai'ts  of  the 
men  we  ke^jt  imder  observation  in  Uganda  be  examined 
it  will  be  seen  that  they  kept  absolutely  normal  for 
several  months.  The  first  stage  of  this  disease  may  be 
dismissed,  then,  by  saying  that  the  blood  and  lympliatics 
contain  the  trypanosomes.  and  that  there  is  a  general 
enlai'gement  of  the  lymphatic  glands  of  the  Ijody. 

Second  Stage — Sleeping  Sickness. — Naturally,  in 
a  disease  so  insidious  as  this  it  is  irapossil:>le  to  say 
with  ab.solute  accuracy  when  the  first  stage  merges 
into  the  second.  But  a  time  comes  when  a  slight 
change  in  the  man's  demeanour  becomes  evident ; 
when  he  is  less  inclined  to  exert  himself ;  he  lies  a,bout 
more  during  the  day,  and  at  last  his  intimates  see 
that  he  has  the  first  symptoms  of  the  disease.  When 
these  are  well  advanced  the  expression  of  the  face  is 
sad,  heavy,  dull-eyed,  and  apathetic.  The  body,  how- 
ever, is  well  nourished,  and  this  is  the  rule,  even  up  to 
the  time  ot  death,  if  the  patients  are  well  nui-sed  and 
fed.  Complaints  of  headache  or  indefinite  pains  in 
•other  parts  of  the  body  are  often  made.  The  pulse  is 
rapid,  shallow,  and  weak,  and  the  heart  soumls  faint 
and  distant.  The  breathing  usually  presents  nothing 
aljuormal.  The  lymphatic  glands  are  generally  enlarged, 
and  vary  from  the  size  of  a  pea  to  that  of  a  bean. 
There  is  nothing  al)normal  about  the  skin ;  it  may  Ije 
at  times  harsh  and  rough,  but  usually  is  smooth  and 
sleek,  and  any  eruption  is  cpiite  the  exception.  The 
gait  is  weak,  uncertain,  and  shuffling.  There  is  little 
strength  in  the  hand-grip  and  the  hands  when  held  out 
are  tremulous.  Tremors  of  the  tongue  are,  as  a  rule, 
well  marked.  The  voice  is  weak,  indistinct,  and 
monotonous.  At  this  time  the  temperature  is  iisually 
irregular,  often  normal  in  the  morning  and  rising  to 
\0]  '  or  102'  '  P.  in  the  evenings.  Diu-ing  this  time  the 
jjatients  in  hospital  are  usually  up  a  great  part  of  the 
day.  sitting  in  the  open  air.  and  to  the  casual  observer 
show  little  or  no  sign  of  disease.  The  symptoms 
gradually  increase  until  after  weeks  or  months  the 
patient  is  unable  to  walk,  speak,  or  feed  himself.  He 
is  then  altogether  confined  to  his  bed,  lying  in  an 
absolutely  lethargic  condition  all  day  long.  It  is  at 
thi.s  time  that  the  sick  are  often  neglected  by  their 
friends  and  become  much  emaciated.  The  urine  and 
faeces  are  passed  involuntarily.  During  the  last  two 
or  three  weeks  the  tempei-ature  sinks  six  or  seven 
degrees  below  the  normal,  and.  the  condition  gi-adually 
deepening,  the  j)atient  dies  in  a  state  of  coma. 

Diagnosis  or  Method  of  recognising  Congo  Steeping 
Sickness. — ^In  Uganda  we  usually  depended  on  finding 
the  trypanoscimes  in  the  blood,  glands,  or  cerebri^i- 
spinal  fluid  of  the  patients. 

It  must  not  bo  supposed  that  a  casual  examination 
of  the  blood  IS  all  that  is  required  to  demonstrate  this 
liody.  An  ordinary  blood  preparation  taken  from  the 
ear  or  finger  would  in  all  probability  not  show  this 
parasite  once  in  fifty  times.  As  a  rule  the  try^janosomes 
are  so  scanty  in  the  periphei'al  blood  that,  in  order  to 
demonstrate  them  in  every  case,  a  quantity  of  lilood 
must  be  examined.  In  Uganda  we  examined  many 
cases  of  sleeping  sickness  and  found  the  try25anos(.)mes 
in  the  peripheral  liLiod  of  all  but  one.  At  that  time 
we  had  five  workers  and  five  microscopes.  Ten  cubic 
centimetres  of  blood  were  drawn  oif  from  a  vein  of  the 
arm  ;  this  was  rmi  into  test  tubes  containing  a  small 
quantity  of  citrate  of  soda  solution  in  order  to  prevent 
coagulation  ;  the  blood  was  then  centrifugalised  for  a 
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quarter  of  an  ln)ur,  to  throw  out  the  red  Ijlood 
corpuscles ;  the  clear  liquid  was  pipetted  off:  and 
again  centrifugalised  for  a  quarter  of  an  honi-. 
Specimens  were  taken  from  the  sui-face  of  the  i-ed 
blood  corpuscles  and  examined  by  the  five  workers. 
As  soon  as  the  moderately  clear  fluid  had  been  subjected 
to  the  fifteen  minutes  eentrifuging,  it  was  poured  off, 
leaving  a  small  quantity  of  sediment  behind.  This 
sediment  was  again  made  into  five  specimens  and 
exammed  microscopically.  The  clear  supernatant 
fluid  was  for  the  third  time  centrifugalised  and  the 
resulting  small  quantity  of  sediment  again  examined. 
As  a  rule  it  was  in  the  sediment  obtained  from  the 
third  p)rocess  that  we  found  the  trypanosomes  most 
frequently.  It  will  be  seen,  then,  that  five  microscopes 
were  employed  and  fre(iuently  fifteen  preparations 
would  be  examined  before  a  parasite  was  discovered. 

In  the  specimens  made  from  the  first  two  prepara- 
tions there  are  too  many  red  blood  corpuscles  to  give 
a  good  view ;  it  is  only  in  the  third,  or  perhaps  not 
till  the  fourth,  that  the  red  blood  corpuscles  have  been 
so  completely  removed  as  to  leave  a  clear  fluid  ouly 
containing  a  few  white  blood  ci>rpuscles  ;  in  this  fluid 
the  active  living  trypanosome  is  readily  picked  out 
under  a  low  power. 

From  the  above  description  it  will  l)e  seen  that 
••  Congo  sleeping  sickness  is  a  slow,  chronic,  insidious 
disease  and  may  last  f(jr  one  year  to  four,  five,  or  more. 
In  tills  it  is  like  another  disease  due  to  an  animal 
parasite — syphilis — which  mny  take  ^b  or  :3(.(  years  tu 
kill. 

The  trypanosomes  are  exceedinglj-  scanty  (9"2)  in  the 
blood,  and  are  only  found  with  the  greatest  difficulty. 
The  affected  native  seldom  or  never  suffei's  fi'om 
redema  or  swelling  of  the  face  or  limbs. 

Finally,  no  case  of  interstitial  l;eratltis  or  opacity 
of  the  cornea  in  Congo  sleeping  sickness  has  been 
reci:)rded. 

B. — NtjasiiJand  Sleeping  Siekness  ''  or  "  Trypanosoma, 
brucei  Disease." 

The  first  case  of  "  Nyasaland  sleeping  sickness  " 
was  found  in  ISTyasaland  in  October  1908.  An  exami- 
nation of  the  natives  on  a  large  scale  was  at  once 
begun,  and  some  60,000  natives  were  said  to  have  been 
examined.  No  further  cases  were,  however,  found.  In 
December  1908  Capt.  Hardy,  R.A.M.C.,  who  had  beeci 
one  of  the  medical  officers  employed  in  this  investiga- 
tion, was  found  to  have  the  disease.  In  1910  a 
European  named  Roux  (8(5),  belonging  to  the  Dutch 
Missionary  Society,  came  into  the  district  for  a  few 
days"  shooting  and  contracted  the  disease.  Since  then 
some  128  cases  have  been  reported  in  the  "  proclaimed 
area    and  neighbouring  districts. 

At  first  this  disease  was  supposed  to  be  "  Congo 
sleeping  sickness "  imported  from  Lake  Tanganyika, 
and  it  is  possible  that  one  or  two  of  the  first  cases 
were.  But  when  the  Commission  arrived,  and  it  was 
seen  that  the  tiypanosome  causing  the  "  Nyasaland 
sleeping  sickness  "  was  somewhat  different  from  that 
causing  "  Congo  sleeping  sickness  "  (T.  gamibiense). 
and  that  the  symptoms  and  course  of  the  diseases  were 
different,  then  it  was  i-ecognised  that  we  were  dealing 
with  the  same  disease  as  that  occurring  in  North  East 
Rhodesia  and  described  by  Stephens  and  Fantham 
under  the  name  of  T.  rliodesiense. 

This  was  in  the  case  (88)  of  a  man  named  Armstrong, 
who  contracted  the  disease  in  North  East  Rhodesia  in 
September  1909,  and  was  sent  sick  to  England. 

After  further  work  the  Commission  came  to  the 
conclusion  that  T.  rhodesiense  was  in  reality  T.  hrncei, 
hence  the  name  "  T.  &/nice/ disease  "  given  to  it. 

Symptoms  of  the  Nyasala nd  Sleeping  Sickness  or 
Trypauos(jma  brucei  Disease. — As  the  Nyasaland  Com- 
mission has  had  no  practical  experience  of  the  symptoms 
of  this  disease,  it  is  necessary  to  take  the  description 
furnished  by  Drs.  Sanderson  (84)  and  Shircore  (85), 
the  medical  officers  placed  in  charge  of  the  sleeping 
sickness  area. 
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Shircore  divides  the  disease  into  tliree  stages  as 
follows.  His  description  is  given  mostly  in  his  own 
words  : — 

'  "  Incubation  Period  and  Course  of  the  Disease. 

"  The  incubation  period,  or  the  time  vrhich 
"  elapses  after  the  native  is  infected  by  the  bite 
"  of  the  fly  and  the  appearance  of  the  trypano- 
"  somes  in  his  blood,  is  from  5  to  10  days,  after 
"  which  symptoms,  usually  severe,  immediately 
"  supervene.  In  two  cases  after  this  initial 
"  period  a  remission  of  the  severe  symptoms 
"  lasting  about  a  week  to  15  days  took  place. 
"  Patients  as  a  rule  grow  progressively  worse. 
"  There  are,  roughly,  three  stages  in  the  majority 
"  of  cases,  with  symptoms  much  as  these. 

"  1.  Headache,  ^^ains  in  the  chest  and  limbs, 
"  or  abdominal  pain  and  diarrhcea.  There  is  no 
"  loss  of  intelligence  or  indication  of  any  mter- 
"  ference  with  mental  fimctions.  Delirium  is, 
"  however,  sometimes  associated  with  the  in- 
"  tensity  of  the  initial  pyrexia,  which  is  remittent. 
"  There  is  an  inci'ease  of  piilse  and  resfiira- 
"  tion  rates  well  above  the  normal,  and  the 
"  patient  appears  nervous.  Trypanosomes  few 
"  in  member." 

"  2.  With  these  symptoms  a  change  in  character 
"  takes  place.  Cerebration  is  impaired  ;  asthenia 
"  is  marked  and  increasing  ;  oedema  of  feet  and 
"  other  cedemas ;  muscular  wasting  ;  tremors. 
"  The  temperatiu-e  is  swinging  and  intermittent. 
"  Pulse  and  respiration  rates  continue  high. 
"  The  patient  can  still  walk  or  sit  about.  Try- 
"  panosomes  increased  in  numbers." 

•'  3.  Patient  is  now  unal^le  to  sit  up  ;  he  may 
"  still  crawl.  Marked  mental  change;  seems 
"  oblivious  of  surroimdings ;  mumbles,  or  is 
"  imable  to  talk  ;  drowsy  or  comatose.  Temper- 
"  ture  either  still  intermittent  for  a  few  days  or 
"  absolutely  suli-normal  for  the  twenty-four 
"  houi-s.  Pulse  and  respiration  rates  sub-normal 
"  and  diminishing  in  freqi^ency.  Trypanosomes 
"  numerous.  Death." 

"  The  duration  of  these  stages  is  approxi- 
"  mately  thi-ee  weeks  to  a  month  for  the  first, 
"  up  to  four  or  even  five  months  for  the  second, 
"  a  few  days  to  four  weeks  for  the  third.  An 
"  average  diiration  for  the  whole  course  is  about 
"  4^-  months.  Six  months  has  been  found  to  be 
"  exceptional.  In  the  young  the  coni-se  is  very 
"  rapid. 

"  The  trypanosomes,  from  their  first  appear- 
"  ance  in  the  blood  shortly  after  infection,  are 
"  always  present,  and  markedly  so  during  the  last 
"  month.  Six  per  field,  or  even  eight  or  more, 
"  are  quite  usual  till  death." 

"  In  the  average  eases  the  points  to  observe 
"  in  diagnosi?  are  the  expression  and  puffiness  of 
"  the  face  ;  mental  condition  ;  tremors  ;  emacia- 
"  tion  ;  enlargement  of  epitrochlear  glands.  The 
"  glands  in  the  j)Osterior  triangles  vary  in  size 
"  or  may  be  absent.  Increased  frequency  of 
"  pulse  and  respiration  rates.  The  temperature 
"  depends  on  the  time  of  day  when  examination 
"  takes  place,  but  if  markedly  sub-normal  in  the 
"  morning  indicates  a  fairly  advanced  stage,  and 
"  two  or  three  months'  duration ;  as  also  any 
"  decided  change  in  the  mental  condition. 
"  Speech  thick,  sometimes  the  voice  is  high- 
"  pitched,  at  other  times  hoarse.  Skin  harsh, 
"  diy,  and  scabby.  (Edemas  usually  of  feet. 
"  Gait  shuffling,  shoi+.-stepped ;  the  feet  just 
"  clear  the  ground  as  if  the  patient  were  pushing 
"  something  along  with  them.  Interstitial  kera- 
"  titis  or  opacity  of  the  cornea  occurs  in  some 
"  17  per  cent,  of  cases.  The  above,  combined 
"  with  a  history  of  headache,  pain  in  the  chest 
"  or  legs,  sometimes  abdominal  pain  and  diarrhoea 
"  or  vomiting,  as  featiires  marking  the  onset  are 
"  almost  pathogomonic.  The  headache,  as  once 
'•  described,  was  a  left-sided  hemicrania  with  pains 
"  shooting  backwards  to  the  occiput  and  forwards 
"  to  the  left  eyeball." 

"  To  differentiate  this  from  the  acute  fonn  of 
"  the  Uganda  disease  (Congo  sleeping  sickness) 


"  one  may  say  that  there  is  nearly  always  a  very 
"  definite  and  usually  severe  onset  in  our  cases, 
"  which  is  far  from  insidious.  The  diagnostic 
"  value  of  the  glands  in  the  posterior  cervical 
"  triangles  is  practically  nil  as  regards  palpation. 
"  A  large  percentage  of  cases  show  interstitial 
"  kei-atitis,  and,  fui-ther,  in  27  cases  examined 
"  (fresh  cover  slip  preparations)  the  tiy panosomes 
"  have  always  been  found  in  the  peripheral  blood 
"  whenever  sought  for.  They  are  invariably  few 
"  in  the  early  stages,  one  or  two  in  the  whole 
"  preparation ;  later  they  are  numerous,  several 
"  to  a  field.  It  has  never  once  been  necessary  to 
"  examine  a  second  fresh  preparation  of  a  known 
"  case  in  oi'der  to  find  the  organisms.  This 
"  cannot  be  said  for  the  Uganda  fever." 

"  This  disease  is  invariably  fatal  in  a  few 
"  months.  The  first  well-defined  diminution  in 
"  the  frequency  of  the  pulse  rate  indicates  that 
"  the  case  is  on  its  downward  course,  and  that 
"  vital  resistance  has  been  overcome.  The  state 
■'  of  the  pulse  is  the  main  feature  in  prognosis." 

From  Dr.  Shircore's  description  of  Nyasaland 
sleeping  sickness  it  will  be  readily  seen  that  it  differs 
greatly  from  Congo  sleeping  sickness.  The  following- 
comparison  in  parallel  columns  will  assist  in  compre- 
hending this  : — 


Symptoms. 

Congo  Sleeping 
Siekncis. 

Nyasaland  Sleeping 
Sickness. 

Itiiiation 

Trypanosomes  in 

blood. 
(Edemas,  or  swellings 

*  Opacitj'  of  cornea  - 

Prognosis 

One  to  five  or 
move  years. 

Kxtrenieiy  difK- 
enlt  to  find. 

Aljsent  Di-  ver}' 
rare. 

Never  noted 

May  recover 

4^  monllis,  average. 

Always     present  ; 

often  numerous. 
In\arial-ily  present. 

Occm's    in  some 

17  per  cent. 
Always  fatal. 

*  Note. — A  common  symptom  in  animals  snfEering  from 
Nagana,  or    7'ri/j)/i)um»n/i  hriicei  disease."' 


Conclusion. — The  disease  "  Nyasaland  sleeping  sick- 
ness "  belongs  to  the  same  family  of  diseases,  the 
sleeping  siclniesses,  but  is  specifically  different  from 
•'  Congo  sleejjing  sickness." 

Second  Term  of  Reference  to  Committee. 

Whether  it  is  necessary  and  feasible  to  carry  out  an 
experiment  of  game  destruction  in  a  localised  area  in 
order  to  gain  f  urther  kuoivledge  of  these  questions, 
and,  if  so,  to  decide  the  locality,  probable  cost,  and 
other  details  of  such  an  experiment,  and  to  provide 
a  scheme  for  its  conduct. 

8.  Is  IT  necessary  and  feasible  to  carry 
OUT  A  Fencing  Scheme  ? 

From  what  has  been  written  in  the  previous  part 
of  this  summary  of  evidence,  it  must  be  admitted  by 
eveiy  member  of  the  Committee  that  one  fact  stands 
out  clearly  and  immistakably,  without  danger  of  conti-a- 
diction,  and  that  is,  that  the  wild  game  in  the  fly  area 
are  a  poisonous  and  dangerous  crowd.  There  may  lie 
a  difference  of  opinion  as  to  whether  they  carry  Trypano- 
soma rhodesiense  as  well  as  Trypanosoma  brucei,  but  if 
the  contention  is  right  that  Trypanosoma  brucei  and 
Tryvanosoma  rhodesiense  are  one  and  the  same,  then 
the  wild  game  in  the  fly  country  are  a  grave  danger  to 
human  life. 

As  to  then-  deadly  effect  on  the  domestic  animals, 
they  caiTy  in  their  ai'moury,  not  a  single  weapon,  but 
a  whole  arsenal,  so  that  if  one  kind  of  weapon  fails  to 
kill,  another  will  succeed.  Even  the  domestic  pig,  an 
animal  immune  to  most  diseases,  does  not  escape. 

One  would  think,  therefore,  that  the  time  had  come 
to  attempt  to  advance  our  knowledge  on  this  important 
subject  by  can-ying  out  an  experiment  of  game  destruc- 
tion in  a  localised  area.  That  it  is  urgent  and  necessai-y 
there  can  be  little  difference  of  opinion. 
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As  to  whetlier  it  is  feasible,  that  is  a  matter  of 
opinion,  and  it  is  scarcely  a  question  which  the  Com- 
mission can  he  exiiected  to  answer.  It  is  a  matter  to 
be  decided  naore  by  the  pi-actical  Administrator  and 
Director  of  Public  Works  than  by  the  Scientific 
Commission. 

9.  What  might  be  leaent  fkom  an  Experiment 
of  this  kind. 

1.  If  100  or  200  square  miles  of  fly  country  wei'e 
fenced  in,  and  the  big  game  driven  out  or  shot  out.  it 
might  be  found  that  the  tsetse  fly  disappeared  with 
the  game,  and  that  the  locality  liecame  healthy  for 
man  and  cattle. 

2.  It  might,  on  the  other  hand,  happen  that  the 
flies  did  not  disappear,  but  I'emained  in  their  old 
haunts,  and  that  they  ceased  after  a  while  to  be 
infected  with  disease-producing  parasites.  This  would 
mean  that  they  had  some  mode  or  means  of  subsistence 
other  than  the  infected  wild  game  :  small  mammals, 
birds,  lizards,  Sic.  In  this  case  the  district  would  also 
become  healthy. 

The  percentage  of  infected  flies  in  the  jiroclaimed 
area  has  been  worked  out  for  1912  and  1913.  This 
would  form  a  standard  for  comparison. 

3.  Again,  it  might  fall  out  that  the  fly  neither 
disappeared  nor  became  non-infective.  This  would 
probably  be  due  to  the  fact  that  the  tsetse  fly,  when 
hungry,  lunged  some  miles  from  its  home,  flew  outside 
the  fenced-in  area,  found  big  game,  had  its  feed,  and 
returned  to  its  old  quartei's.  As  this  fly  is  strong  on 
the  wing,  and  can  possibly  fly  a  mile  in  a  minute — it 
certainly  overtakes  with  ease  a  motor  cycle  going  at 
30  miles  an  hour — this  would  be  no  great  feat. 

In  this  case  the  district  would  remain  unhealthy, 
and  dogs  and  goats  exposed  to  the  "  fly  "  would  become 
infected. 

In  my  opinion,  it  is  prolaable  that  the  first  of  these, 
namely,  the  disappearance  of  the  "  fly,""  and  the  conse- 
(juent  healthiness  of  the  district,  woiild  be  brought 
about. 

4.  In  the  case  of  the  third  event  happening — the 
flies  not  disappearing  and  not  becoming  non-infective 
— then  the  fui'ther  experiment  of  clearing  away  the 
serTib  might  be  tried.  This  woidd  certainly  result  in 
the  wished-for  success.  The  cutting  down  of  the 
scrul)  would  be  an  easy  matter.  The  thorn  trees  of 
which  it  is  composed  are  scattered,  average  only  about 
(I  inches  in  diameter,  and  when  cut  do^ra  and  allowed 
to  dry  for  a  few  months  during  the  dry  season  would 
readily  biuni  and  disappear  on  the  first  biu'ning  of  the 
grass. 

If  this  cleared  area  lay  for,  say,  5  miles  on  ea(!h 
side  of  an  important  road,  such  as  the  Domira  Bay 
road  from  Lake  Nyasa  to  Fort  Jameson,  it  would 
probably  render  the  road  safe  for  man  and  lieast. 
W^hen  the  railway  reaches  the  southern  end  of  the 
lake  this  road  should  regain  its  old  importance. 

10.  Different  Schemes  which  may  be  put 

FORWARD. 

1.  It  might  be  proposed  to  take  the  whole  pro- 
claimed area  and  try  to  kill  off  most  of  the  game  in  it. 
If  this  was  placed  in  the  hands  of  a  few  professional 
boer  hunters  much  would  be  done  in  a  short  time. 
The  hunters  would  receive  a  certaiu  reward  for  each 
head  and  skin.  In  the  north  of  Natal  these  same 
hunters  rapidly  cleared  the  country  of  its  teemiiig 
herds  of  game.  They  received  something  like  3s.  dd. 
for  each  skin.  Accompanied  by  a  number  of  natives, 
the  hunters  shot  down  the  game  by  the  score,  the 
natives  rapidly  stripped  the  pelt,  and  the  body  was 
left  to  be  eaten  by  the  vultures. 

Lately  in  Southern  Rhodesia,  a  herd  of  120 
elephants  was  doing  damage,  and  it  was  decided  to 
exterminate  them.  A  few  boer  hunters  were  employed, 
offered  some  reward,  and  in  a  week  every  elephant  in 
the  herd  was  dead. 

But  the  objection  to  this  scheme  is  that  as  long  as 
there  was  plenty  of  game  the  hunters  would  kill,  but 
as  soon  as  it  grew  scarce  their  receipts  would  dwindle 
to  little  or  nothing,  and  then  they  would  go.    In  a 


short  time,  as  the  area  is  unfenced,  the  game  would 
creep  in  from  neighbouring  districts  and  the  stat'is 
quo  ante  would  be  re-established. 

2.  An  area  might  be  chosen  in  the  middle  of  the 
"  fly  country  "'  which  was  noted  for  the  abundance  of 
tsetse  flies  and  wild  game,  and  100  square  miles  fenced 
in.  This  would  be  a  definite  square  with  sides 
10  miles  long.  It  would  probably  be  necessary  to 
choose  an  are;i  free  from  villages,  or  to  remove  the 
natives  out  of  the  area. 

The  most  fertile  100  square  miles  along  the  lake 
shore  should  be  chosen,  in  order  that  if  the  experiment 
was  a  success  the  land  could  be  utilised  to  the  best 
advantage.  It  must  be  remembered  that  in  a  short 
time  the  railway  will  have  reached  the  south  end  of 
the  lake,  and  all  the  fertile  land  on  the  west  shore 
of  the  lake  will  be  open  to  settlers. 

3.  The  Commission's  scheme,  as  proposed  to  the 
Nyasaland  Government,  was  to  enclose  a  strip  of 
coimtry  on  each  side  of  the  main  road  to  Domira  Bay. 
This  strip  would  l^e  some  20  miles  long  and  10  miles 
broad.  The  lake  end  would  not  require  to  be  fenced. 
If  this  main  road  was  made  safe  for  transport  it  woiild 
be  a  great  boon  to  the  disti'icts  lying  to  the  west  of 
the  lake.  A  cattle  trade  would  spring  up  when  the 
railway  reached  Fort  Johnston,  and  it  would  open  up 
large  tracts  of  fertile  country  to  settlers.  At  i)resent 
it  is  impossible  to  take  an  animal  along  the  20  miles 
of  this  road,  so  infested  is  it  with  the  fly,  without  losing 
the  ox,  goat,  or  dog.  On  June  9th,  when  I  last  came 
through,  I  was  severely  bitten,  although  every  pre- 
caution against  this  was  taken. 

11.  Practical  Considerations  regarding  a 
Fencing  Scheme. 

At  the  beginning  of  1912  I  proposed  to  the  Nyasa- 
land  Grovernment  that  a  rough  experiment  should  be 
undertaken.  The  area  chosen  was  that  through  which 
the  Domira  Bay  road  runs.  A  wooden  fence  was  to 
lie  run  from  the  foot  hills  to  the  lake  shore  at  a  dis- 
tance of  three  or  five  miles  north  and  south  of  the  road. 
There  would  be  no  necessity  to  fence  the  lake  shoi-e 
end.  The  area  enclosed  would  lie  about  200  square 
miles.  The  fence  would  he  made  of  logs  from  that 
kind  of  tree  which,  when  placed  in  the  ground,  sprouts, 
so  that  in  a  short  time  the  area  would  be  sui-rounded 
by  a  living  hedge.  This  would  protect  the  standai-ds 
from  white  ants.  As  many  of  the  living  trees  as 
stood  in  the  Hire  of  the  fence  would  be  left  standing. 
Barbed  wire  would  be  run  between  these  living  stumps, 
01',  if  wire  was  not  prociirable,  then  strong  bars  of  wood 
formed  from  the  In-anches  of  the  trees  felled  in  the 
process  of  clearing  the  space  for  the  fence.  These 
bars  would  be  nailed  to  the  living  standards,  or,  if  nails 
were  not  procurable,  by  wooden  pegs,  as  used  by  the 
native  carpenters  in  making  bridges.  The  ground  on 
each  side  of  the  fence  would  be  cleared,  hoed,  and 
planted  with  sweet  potatoes  to  a  distance  of,  say, 
20  yards  on  each  side  of  the  fence  ;  this  to  prevent 
the  fence  being  burnt  down  when  the  grass  is  burnt, 
and  also  to  prevent  the  grass  and  scrulj  springing  up 
again  on  the  cleared  space.  Incidentally  the  potatoes 
would  provide  food  for  the  natives  employed  to  keep 
the  fence  in  repair.  To  keep  elephants  from  breaking- 
down  the  fence  a  narrow  ditch  might  be  dug  along  the 
outside  of  the  fence  and  covered  with  branches  and 
grass,  as  it  is  a  well-known  fact  that  these  animals 
will  not  cross  over  such  a  concealed  ditch,  as  they 
suspect  a  game  pit.  The  natives  in  the  sleeping- 
sickness  area,  some  20,000  in  number,  are  not  allowed 
to  leave  the  area,  and  thereftire  relief  works  must  be 
found  in  order  to  feed  them,  and  in  order  that  they 
may  earn  their  hut  tax.  2,000  of  these  people  could 
quite  well  carry  out  the  scheme  during  one  dry  season. 

When  the  fence  was  built  huts  would  be  built 
round  it  at  a  distance  of,  say,  a  quarter  of  a  mile. 
In  each  hut  two  natives  would  be  stationed.  This 
woidd  mean  that  there  were  400  native  sentries 
constantly  on  watch  round  the  fence.  Their  duty 
would  be  to  keep  the  fence  in  repair ;  to  see  that  the 
o-rass  or  scrub  did  not  approach  so  near  to  the  fence 
as  to  be  a  danger  from  fire  ;  to  report  if  any  herds  of 
wild  animals  had  broken  through  the  fence  ;  or  on  the 
approach  of  such  wild  animals  to  try  to  frighten  them 
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away.  Firearms  might  he  provided  at  tiie  rate  of  one 
to  each  hut. 

In  my  opinion,  therefore,  the  time  has  come  for  an 
experiment  of  this  sort,  and  the  sooner  it  is  begun  the 
better.  The  map  of  Nyasaland,  for  about  a  quarter 
of  its  area,  is  marked  red,  showing  the  distribution  of 
Glossina  morsitans.  It  is  now  that  an  attempt  should 
be  made  to  render  the  5,000  sqviare  miles  of  fly 
country  in  Nyasaland  free  of  tsetse,  and  this  can 
only  be  done  by  depriving  them  of  their  main  food 
supply — the  big  game  living  in  the  fly  country. 

12.  The  Locality,  probable  Cost,  and  other 

DETAILS  of  a  FENCING  EXPERIMENT. 

If  I  were  now  asked  to  choose  one  out  of  these 
\'a-rious  schemes,  I  think  I  would  give  preference  to 
the  100  square  mile  block  surrounded  by  a  wire  fence 
with  steel  standards,  to  be  situated  in  the  p)roclaimed 
district,  and  taking  in  jsart  of  the  Doniira  Bay  road, 
or  at  lea^t  in  that  locality.  The  cost  of  this,  with 
ujjkeep  for  five  years — according  to  Mr.  Binnie,  the 
Director  of  the  Piiblic  Works  Department — -would  lie 
37,907L 

The  next  scheme  I  would  choose — supposing  the 
first  was  impi'acticable  on  account  of  its  cost — would 
be  to  enclose  the  Domira  Bay  road  by  a  jDOst  and  rail 
fence.  This  would  be  20  miles  long  by  10  miles  broad. 
The  cost,  at  15?.  a  mile,  would  be  750/.,  clearing  the 
tract  500L,  and  upkeep,  225/.  =  1,475/. 

Third  Term  of  Reference  to  Committee. 

Whether  it  is  advisable  to  attempt  the 
extermination  of  Wild  Animals, 
either  generally  or  locally,  with  a  view  of 
checking  Trypanosome  Diseases  in 
Man  and  Stock. 

In  an  article  in  Nature  (12)  written  in  1905  I  wrote 
"civilisation  and  big  game  cannot  exist  together." 
As  soon  as  a  new  country  is  divided  into  farms,  either 
for  agricultural  or  stock  pm-poses,  the  great  mass  of 
wild  animals  must  go.  Take,  for  example,  the  destruc- 
tion of  the  fences  by  stampeding  herds  of  zebra,  wilde- 
lieeste,  or  buffalo,  not  to  speak  of  the  probability  that 
there  is  not  enough  food  to  go  round.  Even  in  ex- 
ceptional cases,  when  the  wild  animal  has  been  pro- 
tected from  sentimental  and  picturesque  reasons,  as 
in  the  case  of  the  herd  of  hippopotami  preserved 
until  lately  in  Natal,  a  time  came  when  the  neigh- 
bouring farmers  could  no  longer  put  up  with  their 
destructive  habits,  and  they  had  to  be  destroyed.  We 
may  say,  then,  that  when  a  coimtry  becomes  settled 
and  civilised  the  big  game  go.  This  has  occurred  in 
Cape  Colony,  the  Orange  Free  State,  Transvaal,  and 
Natal,  and  will  occur  in  Nyasaland  when  the  country 
is  opened  iip. 

But  this  inevitable  disappearance  of  wild  animals 
before  the  advance  of  civilisation  is  very  different  from 
the  instant  carrying  into  efliect  of  an  intei-national 
measure  for  the  wholesale  destiiiction  of  big  game  all 
over  Africa.  Such  a  measure  in  the  present  state  of 
our  knowledge  would  be  quite  unjustifiable,  and  would 
probably  fail  to  a  gi'eat  extent  in  its  object.  Festina 
lente.  Let  local  authorities  frame  regulations  from 
time  to  time  as  the  exigencies  of  the  place  demand. 
But  there  ought  to  be  i-oom  for  the  next  thousand 
years  in  many  parts  of  Africa  for  game  reserves  in 
which  all  the  varieties  of  big  game  may  live,  thereby 
gladdening  the  eye  and  enriching  the  imaginations  of 
many  future  genei-ations,  and  delaying  the  day  when 
man  will  have  for  his  sole  companions  the  horse,  the 
cow,  the  dog,  and  the  domestic  hen. 

That  opinion,  expressed  in  1905,  is  very  much  the 
opinion  I  hold  now.  I  wish  an  experiment  to  be  tried 
in  a  restricted  area  to  find  out  the  effect  on  the  tsetse 
fly  of  di-iving  out  the  wild  game.  Beyond  that  I  do 
not  advise  the  instant  indiscriminate  destmction  of  the 
wild  animals.  The  fly  countiy  in  Nyasaland  is  still 
to  a  great  extent  unsettled  and  uncivilised.  The 
natives  in  these  wild  places  may  be  looked  upon  almost 
as  pait  of  the  wild  faima.  The  mortality  among  them 
from  Nyasaland  sleeping  sickness  is  insignificant  and 
may  be  ignored.   As  in  my  opinion  Nyasaland  sleeping 


sickness  is  caused  by  Trypanosoma  bnicei,  then  I 
expect  within  the  next  few  years,  when  attention  is 
directed  to  the  qiiestion,  that  cases  will  be  found 
wherever  Glossina  morsitans  and  wild  game  are  found. 

There  is,  therefore,  no  reason  why  these  natives 
shoiJd  have  strict  quarantine  regulations  imposed  upon 
them  which  they  do  not  observe.  The  disease  is  a 
short  and  severe  one,  and  a  native  suffering  from  it 
will  not  be  likely  to  travel  far,  if  at  all. 

There  does  not  seem  to  be  any  likelihood  of  Nyasa- 
land sleeping  sickness  becoming  ej)idemic  and  killing 
off  large  numbers  of  the  population  as  Congo  sleeping 
sickness  has  done.  The  cases  in  the  Luangvva  Valley 
and  Nyasaland  are  not  increasing  year  hj  year.  I 
would  therefore  remove  all  irksome  useless  quarantine 
regulations,  and  let  the  "  p)roclaimed  area  "  revert  to  its 
original  ways,  the  status  quo. 

But,  without  attempting  at  present  a  wholesale 
extermination  of  wild  animals  in  Nyasaland,  either 
locally  or  generally.  I  would  advise  a  gradu.al  weakening 
of  the  game  laws. 

There  is  a  tendency,  at  present,  in  our  protectorates 
to  the  indiscriminate  passing  of  hard  and  fast  game 
laws,  which  are  often  unwise  and  lead  to  imdesu-able 
conditions.  For  example,  the  hippopotami  being  pro- 
tected on  Victoria  Nyanza  led  to  their  increasing  to 
such  an  extent  that  at  Jinja,  near  the  Ripon  Falls, 
nothing  was  safe  from  their  depredations.  Hippo- 
Ijotamus  hunters  from  the  Nile  had  to  be  called  in  to 
restore  a  better  balance.  Another  instance  has  been 
given  of  the  protection  (if  wild  pig  in  Busoga.  The 
pigs  ■  increased  to  such  mmiljers,  and  the  lions  along 
^vith  them,  that,  what  with  the  pigs  eating  up  his  crops 
and  the  lions  eating  him  up.  the  poor  native  was  almost 
exterminated. 

Take  the  Angoniland  district,  in  which  the  sleeping 
sickness  area  is  situated.  The  senior  magistrate  says 
that  there  are  600  elephants  and  30,000  eland  in  his 
district.  The  district  is  a  populous  one.  It  seems 
ludicrous  that  such  a  number  of  large  useless  animals 
should  be  allowed  to  roam  at  will  through  this  thickly 
populated  coimtry,  destroying  the  native  crops  and 
often  the  native  himself. 

I  would  therefore  advise  the  carrying  ou.t  of  game 
preservation  on  more  intelligent  lines  and  not  allow, 
even  in  a  reserve,  the  excessive  multiplication  of  wild 
animals  imless  the  resei-ve  was  uninhabited  and 
uninhabitable  hy  man. 

In  "  fly  country"  I  would  remove  all  restrictions 
and  allow  the  natives  to  pursue  and  kill  any  of  the 
ordinary  wild  aiximals  without  let  or  hindrance.  After 
all  they  form,  and  have  always  formed,  part,  and  an 
important  part,  of  their  food  supjily.  They  might  use 
their  own  methods,  such  as  game-pits  or  traps,  and  I 
would  encourage  in  them  the  piossession  of  a  certain 
number  of  useful  guns.  At  j^resent  they  have  no 
means  of  defending  themselves.  At  Kasu  we  were 
constantly  receiving  complaints  of  damage  done  by 
elephants  and  buifalo,  with  requests  to  come  and  drive 
the  animals  away. 

The  wild  game  in  the  fly  country  ai'e  all  infected, 
and  the  fewer  of  them  about,  the  better  for  man  and  his 
domestic  animals. 

Conclusion. — It  is  advisable  to  attempt  the  exter- 
mination of  wild  animals  in  fly  country  with  a  view  to 
checking  trypanosome  disease  in  man  and  stock. 

Fourth  Term  of  Reference. 

Whether  any  other  measures  should  be  tahen  in  order  to 
obtain  means  of  controlling  these  Diseases. 

14.  Segregation  oi'  Infected  Natives. 

Every  infected  native  in  the  fly  country  is  a  source 
of  danger  to  his  neighbours.  If  the  trypanosome 
causing  disease  in  man  in  Nyasaland  is  in  truth  the 
common  Trypanosoma  brucei  of  the  wild  game,  which 
under  certain  conditions  can  infect  man,  then  Try- 
panosoma brucei  taken  by  a  fly  from  an  infected  man 
would  be  more  likely  to  infect  man  than  a  T.  brucei 
taken  from  a  wild  animal.  It  would  have  become 
acclimatised  to  the  blood  of  man  just  as  T.  gambiense 
has  become.  Therefore,  it  would  be  well  to  move 
infected  natives  out  of  the  fly  country  into  fly-free, 
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This  could  be  done  witliuut  isolating  him  in  a  segre- 
gation camp.  These  camps  are  very  unpopular,  as  no 
one  who  goes  in  ever  comes  out  alive.  The  sick  native 
might  be  sent  t(->  some  neighbouring  village  out  of 
the  "  fly,"  and  attended  to  by  his  own  relatives. 

This,  however,  is  not  an  important  matter.  The 
sick  are  not  usually  discovered  until  they  are  hi, 
articulo  mortis,  when  removal  would  be  impossible,  and 
the  sick  are  few  and  far  Vjetweeu. 

16.  Clearing  of  Forest  around  Villages. 

This,  I  think,  is  useful  from  several  points  of  view. 
It  helps  to  keep  the  fly  away  from  the  village  projier, 
so  that  if  there  is  an  infected  native  there,  there  will 
be  less  chance  of  his  being  bitten  and  the  tsetse  flies 
lieconiing  infected  from  man.  It  lets  in  sunlight  and 
air  and  keeps  the  wild  animals  at  arm's  length.  For 
purposes  of  administration  it  would  l)e  well  also  to 
gather  the  natives  together  in  fairly  large  villages 
rather  than  to  allow  them  to  live  in  single  huts  scattered 
through  the  bush. 

16.  Prophylaxis  and  Treatment  by  means 
OF  Drugs. 

This  with  (jur  present  knowledge  I  consider  useless. 

17.  Destruction  of  the  Tsetse  Fly. 

In  this  Committee  there  will  doiilitless  be  heard  a 
great  deal  ab(_)ut  studying  the  bionomics  of  the  tsetse 
fly,  and  I  would  not  be  surprised  if  the  fencing  scheme, 
changes  in  game  laws,  and  destruction  of  infected 
animals  in  the  fly  country  will  all  be  shelved  in  order 
to  give  the  entomologists  another  chance  of  finding 
out  some  method  of  fly  destruction. 

In  my  opinion  the  problem  cannot  be  attacked 
with  any  chance  of  success  from  the  side  of  the  fly 
alone.  The  country  is  huge  and  mostly  desert.  The 
tsetse  flies  are  mimerous  and  deposit  their  pupte  all 
(_)ver  the  jungle.  The  results  of  entomologists  up  to 
the  present  regarding  the  destruction  of  the  fly  have 
been  very  meagre.  Carpenter  lias  been  working  in 
Uganda  for  some  years  and  his  results  in  this 
direction  are  practically  nil.  Other  entomologists  of 
various  nationalities  have  attacked  the  same  problem, 
1iut  with  little  success, 

I  have  no  objection  to  woi'k  l)eing  done  on  the  side 
of  the  "fly."  All  knowledge  is  good  and  it  ought  to 
advance  along  every  line.  But  I  am  strongly  of 
opinion  that  this  particular  problem  cannot  be 
attacked  from  the  side  of  the  fly  alone,  but  that  it  can 
be  attacked  successfully  from  the  side  of  the  wild 
game. 
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Part  III. — Written  Statements  by  Gentlemen  who  did  not  subsequently 
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Mr.  A.  CoNNAL,  M.D.,  Cn.B.,  D.P.H.,  D.T.M.  and  H.,  West  African  Medical  Staff  (Director 

of  tlie  Medical  Research  Institute,  Lagos). 


1.  The  statements  made  in  these  notes  are  based 
on  seren  months"  experience  in  the  Quittah  District  of 
the  Gold  Coast  (May-November  1911),  and  on  one 
year's  work  in  the  Accra  Laboratory  (May  1912-May 
1913). 

No  cases  of  human  tiypanosoniiasis  were  en- 
coiuitered    in  the  Quittah  District.     A  widespread 


epidemic  of  smallpox  necessitated  extensive  travelling 
and  the  examination  of  a  very  large  numl^er  of  peoj^le, 
so  that  there  was  ample  opportunity  for  the  detection 
of  cases  of  sleeping  sickness.  "  Game  is  scanty  in 
this  district.  The  blood  of  numerous  cows,  sheep, 
goats,  ]3igs,  dogs,  and  rats  was  examined  and  trypano- 
somes were  only  found  in  Mus  rattus  {T.  lewisi). 
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Large  herds  of  cattle  graze  all  along  the  lagoon  side 
from  Danoe  to  Awunaga.  The  animals  appeared  to 
})e  well  nourished  and  free  from  disease. 

Only  one  tsetse-flj  was  caught  during  the  seven 
months  (G.  palpalis,  at  Dsodje).  Various  species  of 
fabcums,  Haomatopota,  Hippobosca,  Stomoxys,  and  Ly- 
perosia  are  common.  At  certain  times  of  the  year 
Glossinx  are  found  at  Attitite  and  along  the  l)anks  of 
the  Volta  River. 

My  experience  in  Accra  was  also  confined  to  man 
and  domestic  animals.  Wo  opportunity  of  examining 
"  game  "  was  ohtained,  wild  animals  being  very  scarce 
in  the  vicinity. 

Three  cases  of  human  trypanosomiasis,  verified  by 
the  finding  of  the  parasite,  Avere  encountered.  The 
patient  in  each  instance  had  previously  resided  in  the 
Northern  Territories  of  the  Gold  Coast,  in  which  region 
the  disease  probably  originated. 

With  regard  to  stock,  a  considei'able  percentage  of 
cattle  was  found  to  be  infected  with  trypanosomes. 
The  actual  figures  are  not  at  hand,  but  they  will  be 
found  in  the  Annual  Report  of  the  Laboratory  at 
Accra  for  1912.  Trypanosomiasis  in  sheep  was  observed 
rarely,  and  no  cases  were  met  with  amongst  fiigs  and 
goats.  The  meat  market  in  Accra  is  supplied  mainly 
from  cattle  which  come  from  elsewhere,  and  graze  for 
a  variable  period  before  slaughter  in  the  outskirts  of 
the  town.  They  originally  hail,  for  the  most  part, 
from  the  Addah  District,  and  these  are  sturdy,  of  small 
height,  and  well  nourished.  A  few  animals  come  from 
the  far  north  and  they  are  of  an  entirely  different 
breed,  being  tall,  vsdth  a  distinct  hump  between  the 
shoulders,  and  very  emaciated.  They  (the  latter)  come 
down  to  Accra  thi-ough  numerous  "  fly-belts.'"  During 
1911  the  Addah  cattle  were  found  to  be  entirely  free 
from  blood-j)arasites,  while  trypanosomes  were  found 
in  practically  all  the  animals  of  the  northern  breed 
(Dr.  J.  M.  O'Brien,  Accra  Laboratory  Report,  1911). 
During  1912  the  Addah  breed  was  discovered  to  be 
widely  infected.  It  seems  clear  that  the  latter  obtained 
the  infection  of  trypanosomes  from  the  former  dm-ing 
1911. 

The  town  and  precincts  of  Accra  may  be  said  to  be 
practically  free  from  tsetse-fly.  During  the  year  under 
review  less  than  a  dozen  specimens  were  captured,  all 
G.  palpalis  except  one  G.  fusca.  Only  one  of  these 
flies  contained  ingested  blood,  and  none  was  foimd  to 
be  infected  with  ti-ypanosomes  on  dissection. 

The  tsetse  is  first  met  with  about  10  miles  north 
on  the  railway  line,  beyond  Dome.  At  Oblogo  and 
Weshiang,  on  the  waterworks  line,  they  are  very  plenti- 
ful, and  there  is  also  a  fly-belt  near  Dodowah,  about 
20  miles  from  Accra.  Glossina  morsitans  preponderates 
in  these  districts.  The  few  flies  which  were  captured 
actually  in  Accra  were  most  probably  carried  down  on 
the   swiftly-moving   trains   and   motor-lorries.  The 


cattle  graze  in  the  immediate  outskirts  of  the  town,  so 
that  they  may  be  regarded  as  being  seldom  molested 
by  tsetse.  The  prevalent  blood- sucking  insects  are 
Tahanus,  Stomoxys,  Lyperosia,  ticks,  and  mosquitos. 
Leeches  occur  in  the  ponds  which  are  used  for  watering 
the  cattle.  If  Glossinx  be  the  sole  insect- carriers  of 
trypanosomiasis  of  stock,  then  a  very  few  flies  can 
cause  a  widespread  infection.  On  the  other  hand,  if 
mechanical  transmission  be  admitted,  there  is  abundant 
scope  for  the  process  in  the  number  of  other  biting 
insects  mentioned. 

With  regard  to  the  tiypanosomes  found  in  the  cattle, 
no  conclusion  as  to  species  was  arrived  at,  but  it  seems 
clear  that  there  were  several  types.  One  species, 
obtained  from  a  horse,  was  successfully  inoculated 
into,  and  caused  rapid  death  in,  the  goat,  the  sheep,  the 
dog,  the  cat,  and  the  guinea-pig. 

It  should  be  added  that  there  was  a  considerable 
death-rate,  unique  in  its  large  extent,  amongst  the 
horses  in  Accra  during  June,  Jidy,  and  August  1912. 

2.  The  experiment  of  game  destruction  in  a  localised 
area  appears  to  lie  both  feasible  and  necessary  in  order 
to  gain  further  knowledge.  The  destruction  would,  of 
course,  be  not  wanton,  but  would  be  scientifically  con- 
ducted, investigated,  and  recorded. 

3.  The  advisability  of  attempting  general  or  local 
extermination  of  wild  animals,  with  a  view  to  checking 
the  trypanosome  diseases  of  man  and  stock,  would 
depend  upon  the  results  obtained  from  the  procedm-e 
proposed  in  paragraph  2.  More  data  are  required 
before  such  a  sweeping  j)re'ventive  measure  be  adopted. 

4.  A  systematic  and  regular  examination  of  all 
lunatics  would  probably  lead  to  the  detection  of  more 
cases  of  human  trypanosomiasis. 

Probably  many  of  the  game-hunters  in  Africa  take 
blood-smears  from  the  animals  they  shoot,  and  steps 
coidd  he  taken  to  make  this  practice  more  general. 
Most  of  the  Government  ofiicials  are  familiar  with  the 
method  of  making  a  smear,  and  most  of  them  are  also 
keen  sportsmen,  so  that  a  large  amount  of  useful 
material  could  be  collected  by  their  agency.  The 
response  from  all  classes  of  oflicials  and  others  to  the 
appeals  of  the  Entomological  Research  Committee 
has  proved  to  l^e  generous,  and  there  would  be  an 
equally  satisfactory  response  were  blood-films,  tsetse- 
flies,  and  field-notes  asked  for  by  the  present  Com- 
mission. 

Where  possible,  new  trade  routes,  railway  tracks, 
and  roads  should  make  a  detovir  to  avoid  fly-belts. 
Some  of  the  existing  lines  of  communication  might 
with  advantage  be  diverted  past  areas  where  the  tsetse 
abounds. 

It  would  be  useful  to  find  out  if  tsetse  will  leave  a 
Ijelt  when  deprived  of  food,  as  would  occur  were  wild 
animals  destroyed  in  a  local  area,  and  if  they  will 
merely  die  out  or  seek  another  area. 


Mr.  J.  M.  Dalziel,  M.D.,  CM.,  B.8c.,  D.T. 

Term  of  Reference  No.  1. 

I  append  a  brief  epitome  of  the  present  knowledge 
available,  along  with  references  to  the  papers  in  which 
the  main  facts  have  been  made  public : — 

I.  The  question  of  the  parts  played  l:)y  wild 
animals  and  tsetse-flies  in  Africa  in  the  maintenance 
and  spread  of  trypanosome  infections  in  man  and 
stock  was  first  brought  into  prominence  by  the  work 
of  the  Sleeping  Sickness  Commission  of  the  Royal 
Society.  Uganda,  1908-10.  The  report  and  conclusions 
of  the  Commission  (consisting  of  Colonel  Sii-  David 
Brace  and  Captams  Hamerton  and  Bateman)  are 
found  in  the  Proceedings  of  the  Royal  Society,  Fehrimry 
28th,  1911. 

.  It  had  been  previously  shown  that  cattle  may 
act  as  a  reservou-  of  the  viras  of  sleeping  sickness 
(Trypanosoma  gamhiense). 

The  very  suggestive  new  discovery  that,  though 
man  and  his  domestic  animals  had  been  removed  from 
the  shore  of  Victoria  Lake  for  about  years,  the 
tsetse-flies  (Glossina  palpalis)  on  the  lake  shore  were 
still  capable  of  infecting  susceptible  animals  with  the 
human  trypanosome,  led  the  Commission  to  investigate 
the  possibility  of  the  antelopes  of  the  vicinity  being 
susceptible  to  T.  gamhiense  through  the  bites  of  the 
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tsetse-fly.  and  capable  of  transmitting  the  virus  again 
to  other  tsetse-flies,  thus  establishing  a  vicious  circle 
indefinitely  without  the  presence  of  man. 

Their  experiments  were  performed  lander  laljoratory 
conditions,  and  justified  the  conclusions,  which  in  the 
main  were  as  follows  : — 

a.  Certain  common  species  of  antelope  can  readily 
be  infected  with  a  human  strain  of  the  trypano- 
some of  sleeping  sickness  Ijy  the  bites  of  infected 
Glossina  palpalis,  and  can  transmit  the  infection 
again  to  clean  uninfected  tsetse-flies  of  the  same  ' 
species,  whicli  in  turn  can  convey  the  infection  to 
s\isceptible  animals. 
h.  An  aiDpreciable  percentage  (ahout  7  per  cent.)  of 
G.  palpalis  thus  used  in  experiment  will  become 
infected  with  the  virus  of  sleeping  sickness  when 
fed  on  antelopes  bearing  this  virus  in  the  blood, 
c.  Antelojpes  infected  with  T.  gamhiense  live 
in  apparently  perfect  health,  and  microscopic 
examination  of  the  blood  fails  to  reveal  the 
presence  of  the  parasite  (infection  being  proved 
by  feeding  healthy  flies  on  the  antelope's  blood, 
and  after  an  interval  feeding  the  same  flies  on 
healthy  animals,  which  after  a  few  days  show 
T.  gamhiense  in  the  blood). 
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d.  Antelopes  infected  with  2'.  ijiniibien^i'  can 
transmit  tlie  infection  to  healthy  flies  during  at 
least  several  months,  while  themselves  apparently 
healthy. 

The  inference  from  these  conclusions  is  that 
■'  (iidclopc  living  in.  the  fiy-areas  are  ' ]^njtc)i  tial '  regervoirs 
of  the  virut;  of  deeping  siickness." 

It  remained  to  be  shown  whethei-  antelope  living 
in  the  fly  area  would  be  found  mituraUg  infected  with 
T.  ganibiensc.  The  Oommission  left  the  country 
before  this  link  in  the  chain  of  evidence  could  lie 
completed. 

II.  The  Luang'wa  Sleeping  Sickness  Oommission 
(consisting  of  Dr.  Allan  Kinghorn,  Dr.  WaiTington 
Yorke.  and  Mi'.  Llewellyn  Lloyd)  was  appointed  early 
in  1911  by  the  British  South  Africa  Company  to 
impure  into  the  subject  of  trypanosomiasis,  and 
especially  to  ascertain  the  ti-ansmitting  agent  in  those 
parts  of  N.E.  Rhodesia  where  Glossina  palpalis  did  not 
exist. 

The  Commission  proved  conclusively  that  in  that 
region  Glossina  morsitans  is  the  vector  of  the  virus  of 
the  form  of  human  trypanosomiasis  met  with  in  south 
Central  Africa,  and  named  T.  rhodesieune . 

In  regard  to  the  question  of  the  associaticm  of  wild 
animals  with  the  human  disease,  their  conclusions 
(published  first  in  the  An,nals  of  Tropical  Medicine  and 
Parasitology.  March  1912,  Vol  VI.,  No.  1  A.,  and 
Ditto,  Vol.  VI.,  No.  2,  and  complete  report  in  Ditto, 
Vol.  VII.,  No.  2)  were  that  a  considerable  percentage 
(16  per  cent.)  of  local  game  in  the  Luaugwa  Valley 
have  been  found  infected  with  T.  rhodesien.se  in  nature, 
more  particularly  the  various  kinds  of  antelope  (water- 
buck,  hartebeeste,  mpala,  as  well  as  wart-hog),  and  that 
these  wild  animals  are.  therefore,  acting  as  reservoirs 
of  this  human  trypanosome. 

They  proved  that  G.  morsitans  caught  in  nature 
call  transmit  this  virus  to  monkeys  and  other  mammals, 
and,  therefore,  we  must  conclude,  also  ti>  man  in  that 
regi(  )U. 

Their  experiments  showed  that  about  5  per  cent, 
of  the  tsetse-flies  used  in  experiment  may  become 
permanently  affected  and  capable  of  transmitting  the 
virus  each  time  they  suck  blood  throughout  their  life. 

The  proved  facts  concerning  human  trypanosomiasis 
in  N.E.  Rhodesia  must  now  be  held  to  be  equally  true 
of  Nyasaland,  where  the  disease  is  shown  to  be  the 
same.  The  work  of  this  Commission  gives  thus  the 
earliest  positive  demonstration  that  human,  trypanosonics 
occur  in.  wild  animals  under  natural  conditions. 

III.  In  a  pa]5er  by  Dr.  H.  L.  Duke,  read  l>efoi-e  the 
Royal  Society  (March  'ISth .  Tii)l2,  Proceedings.  Boijal 
Societij.  1912,  B.  LXXXV..  No.  B.  bll.  pp.  156-169)'.  it 
was  stated  that  oi  years  after  the  c-oast-line  of  Chagwe, 
Lake  Victoria,  Uganda,  was  officially  declared  free  of 
population,  the  tsetse-flies  on  the  lalce  shore  wei'e  still 
capable  of  infecting  monkeys  with  T.  ganibiensc. 
Experiments  were  carried  out  on  Damlia  Island,  and 
the  local  antelope,  the  situtunga-,  was  incriminated  as 
acting  as  a  reservoir  to  T.  gambiense.  and  thus  main- 
taining the  f)rolouged  iirfection  of  G.  palpalis  on  that 
island,  although  it  had  been  evacuated  1  ly  human  Ijeiugs 
since  September  1909.  On  the  mainland  shore  the 
continued  iufectivity  of  the  tsetse-fly  was  similarly 
exjilained.  includiug  the  other  species  of  antelopes 
already  experimentally  proved  to  be  a  potential 
reservoir  by  Sir  David  Bruce's  Commission,  viz..  water- 
buck,  bushbuck.  and  reedbiick. 

It  was  at  the  same  time  concluded  that  (he 
iufectivity  of  the  lake-shore  tsetse  to  other  s^jecies 
of  trypanosomes  (T.  vivax  and  T.  uniforuie)  not 
pathogenic  to  man  was  also  due  to  the  antelope 
reservoir. 

Dr.  Duke,  in  later  exjieriments  on  the  lake  shore, 
showed  that  antelope  (reedbuck,  waterbuck,  and  bush- 
liuck)  may  remain  capable  of  infecting  G.  palpalis 
with  T.  gamhicnse  for  a  period  of  at  least  22  months 
after  their  original  infection.  {Proceedings  of  tlie 
Royal  Society,  1912.  Juhj  IMh,  Series  B.  LXXXV.. 
No.  B.  ^79,  pp.  299-311.) 

If  the  evidence  from  these  two  different  locahties 
is  comparable,  it  appears  that  human  trypanosomes  in 
tlie  blood  of  antelopes  in  a.  natural  state  are  much  rarer 
in  Uganda  than  in  N.E.  Rhodesia.  Duke  examined 
21  antelopes  on  the  mainland  shore  of  Lake  Victoria 


with(jut  finding  T.  guinbiensc.  while  Kinghorn  and 
Yorke  in  Rhodesia  found  T.  rhodesiense  in  7  out 
of  41  antelopes,  fu-  over  16  per  cent. 

Other  wild  warm-blooded  animals  do  not  appear  to 
be  of  equal  importance;  c.y.,  monkeys  and  wild  rats 
examined  in  large  numbers  in  the  Luangwa  Valley  were 
not  found  to  harliour  the  T.  rhodesiense. 

I.  gambiense  has  only  very  rarely  been  found  in  a 
monkey  naturally  infected  (once  by  the  German  Com- 
mission of  Koch.  Beck,  and  Kleine,  and  once  l)y  the 
Royal  Society's  Commission  under  Sir  David  Bruce). 

Turning  to  the  propoition  vl  tsetse-flies  found  iu 
nature  to  be  infected  with  human  trypanosomes,  one 
may  mention  the  following  : — 

Kinghorn  and  Y(_>rke  found  in  freshly  caught  wild 
G.  morsitans  in  the  Luangwa  Valley  the  ratio  of  flies 
infected  in  nature  with  T.  rhodesiense  to  be  'IS  jier 
cent.,  as  compared  with  3  5  per  cent,  amongst  the 
laboratory-bred  flies  which  were  fed  on  infected 
animals. 

In  Uganda  ,  on  the  shore  of  Lake  Victoria,  the  ratio  ' 
of  G.  iicdpjcdis  found  in  a  state  of  nature  to  be  infected 
with  T.  gambiense  was  calculated  to  be  '014  per  cent. 
3^  years  after  the  natives  had  been  removed.  Labora- 
tory-bred flies  used  in  the  same  locality  by  Bruce, 
Hanierton,  and  Bateman  showed  a  ratio  of  7  per  cent, 
infected. 

As  )'egards  other  trypanosomes  not  pathogenic  to 
man  but  pathogenic  to  domestic  stock,  several  species 
have  been  found  in  wild  animals  in  the  natural  state. 
Some  examples  may  be  given  : — 

T.  brucei. — The  virus  of  nagana,  a  disease  of 
domestic  stock  in  South  Africa,  has  been  found  Ijy  Sir 
David  Bruce  himself  in  Zululaiid  in  the  kudu,  buffalo, 
busliliuck,  wildebeeste.  hyaena.  reedl.)uck,  and  steinbuck. 
("  Further  B.eport  on  Tsetse-Fly  Disease  in  Zulnland.'') 
It  has  since  been  found  in  other  parts  of  Africa  in 
these  and  other  common  antelopes,  though  appai'ently 
it  was  not  found  by  the  Luaugwa  Valley  investigators. 

T.  viva.c.  another  ]:atliogenic  species,  has  been 
found  in  the  situtiuiga.  and  in  bushbuck  on  the  shore 
of  Lake  Victoria  in  Uganda,  and  in  waterbuck  and 
other  species  in  the  Luangwa  Valley. 

T.  pecorum  was  fou.nd  in  several  different  species 
of  antelojDe  in  the  Luangwa.  Vallej',  in  as  many  as 
7-9  per  cent.  (.)f  the  game  examined,  and  T.  nanuni 
was  similarly  found  in  bushbuck  and  waterbuck. 

T.  di  in  orphan  has  been  found  in  West  Africa  in 
wild  animals. 

Of  a  similar  significance  is  the  fact  that  G.  morsitans 
caught  wild  have  been  found  to  be  infected  liy 
trypanosomes  pathogenic  to  domestic  sto<-]v. 

The  French  observers  in  French  West  Afi'ica  found 
wild  tsetse  of  no  less  than  three  s^iecies  (G.  morsitans. 
G.  tachinoides.  and  G.  longipalpis)  infected  with  and 
capable  of  transmitting  T.  dimorjthou.  the  parasite  of 
West  African  horse  sickness  {Bouef  ct  Boubaud  in 
Bull,  de  la  Soc.  dc  Path.  E.vot.  1912.  Mars  V.  No.  3, 

204 — 211);  and  another  investigator  believed  that 
T.  cazalboui.  a  virulent  parasite  of  cattle,  was  similarly 
sju-ead  by  (t.  j)((/2J«Z/s  and  G.  tachinoides  (Boufard,  in 
loc.  cit.  1912.  Juin.  v..  No.  6.  pp.  380-38-5). 

Kinghorn  and  Yoi'ke  in  the  Luangwa.  Valley  found 
freshly  caught  G.  in.orsitans  to  convey  T.  pecorum  to 
clean  monkeys  l)y  feeding  the  flies  on  the  latter,  just 
as  the  same  fly  was  shown  in  nature  to  transmit 
T.  rliodesiensc. 

It  is  probable  tha.t  T.  vivax  and  T.  nanum  are 
similarly  transmitted  in  nature  from  wild  to  domestic 
animals.  {T.  vivax  and  'T.  razaUmui  are  possilily 
identical.) 

G.  morsitans  has  also  been  proved  iu  Nyasaland  to 
lie  in  nature  heavily  infected  with  a  more  recently 
discovered  trypanosome  —  T.  siuLi;r.  which  causes 
disease  in  goats. 

It  may  be  accepted  that  big  game  act  as  a  reservoir 
for  trypanosomes  pathogenic  to  domestic  animals  to  a 
much  wider  extent  than  for  those  of  the  human  disease 
alone.  In  the  Luangwa  Valley  the  proportion  of  game 
animals  infected  iu  the  natural  state  with  trypanosomes 
pathogenic  to  man  and  cattle  inclusive  was  estimated 
at  not  less  than  oO  j^er  cent.,  while  at  Ngoa,  on  the 
Congo-Zambesi  water.shed  (where  some  experiments 
were  carried  out),  the  j'l'oportion  is  stated  as  35  per 
cent. 
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The  above  proved  facts  appear  to  justify  the 
apprehension  that  the  existence  of  big  game  which 
harbour  trypanosomes  pathogenic  to  man  and  d(jme3tic 
animals  is  calculated  to  iiuiintain,  and  under  certain 
circumstances  to  lead  to  serious  extensions  of,  sleeping 
sickness  and  trypanosome  diseases  of  stock. 

One  may  mention  as  perhaps  an  extenuating  factor 
that,  although  the  proportion  of  game  harbouring 
pathogenic  trypanosomes  seems  alarming,  the  pro- 
portion of  tsetse-flies  actually  found  in  nature  to  be 
infected  and  capable  of  passing  on  the  infection  is 
comparatively  small — '15  per  cent,  of  G.  morsitavs 
infected  mth  T.  rhodesiense  in  south  Central  Africa, 
and  •  014  per  cent,  (or  between  •  03  and  "  34)  of  G. 
palpalis  with  Tr.  gamhiense  in  Uganda,  and  the  sug- 
gestion is  made  that  a  large  proportion  of  the  flies  in 
nature  are  immune. 

French  obsei-vers  in  West  Africa  did  not  succeed  in 
proving  the  transmission  of  T.  gamhiense  through  wild 
G.  palpalis  as  was  demonstrated  in  Uganda,  and  it  is 
thus  possible  that  the  proportion  of  wild  flies  capable 
of  becoming  infected  with  the  human  tiypanosome  is 
in  West  Africa  much  less  than  in  Uganda,  &c. 
("  Trypanosomiases  et  Glossines  de  la  Haute  Gambie  et 
de  la  Casamance."  Bouet  et  Bouhaud.  Bull,  de  la  Soc. 
de  Path.  Exot.,  1912,  Mars.  V.,  No.  3.  pp.  204-211.) 

Term  of  Referznce.  No.  2. 

Since  it  is  definitely  pi'oved  that  wild  animals  affoj-d 
a  reservoir  of  the  sleeping  sickness  vii-us,  it  seems 
theoretically  plain  that  places  where  such  animals  and 
the  requisite  species  of  tsetse-fly  exist  together  will  be 
uninhabitable  by  man  until  the  ^'icious  circle  is  broken 
by  the  extermination  of  either  the  fly  or  the  parasite- 
bearing  animals. 

That  the  fly  would  disappear  on  the  destruction  of 
game  has  been  assumed  by  some,  but  this  result  is 
perhaps  little  more  than  conjecture. 

One  has  to  remember  that  the  natmul  food  of  the 
tsetse-fly  appeai-s  to  be  mammalian  blood  (although 
under  certain  circvimstanoes  they  appear  also  to  prey 
upon  birds  and  crocodiles,  &c.).  Given  the  extermina- 
ion  of  wild  animals  the  flies  would  probably  be  driven 
find  means  of  s\ibsistence  in  domestic  animals  and 
man  on  the  one  hand,  or  in  birds  and  reptiles  on  the 
other,  (Koch  went  the  length  of  incriminating  the 
crocodile  as  an  important  natural  reservoir  of 
trypanosomes.) 

It  may  be  taken  as  proved,  however,  that  either 
mammalian  or  avian  blood  (probably  more  usually  the 
former)  is  necessary  for  the  female  tsetse-fly  for 
reproduction,  and  that  breeding  does  not  occiir  when 
fed  on  reptilian  blood  alone. 

When,  therefore,  cases  of  sleeping  sickness  or 
trypanosomiasis  of  stock  already  exist,  it  is  conceivable 
that  by  destruction  of  game,  a  closer  intimacy  of  the  fly 
with  human  activities  occuiTing,  the  result  might 
sooner  or  later  be  a  serious  extension  of  these 
diseases. 

It  is  possible  on  the  other  hand  that  the  absence 
of  wild  animals  on  a  large  scale  might,  l)y  depriving 
the  female  GlossinH'  of  blood  which  is  their  usual 
pabulum  for  rejiroduction,  result  in  a  great  diminution 
in  the  number  of  these  insects. 

Exact  experiments  of  game  destruction  in  localised 
areas  are  necessary  in  order  to  gain  further  knowledge. 

It  appears  to  me  that  several  experiments  are 
required,  each  in  a  strictly  localised  area  where  the 
conditions  are  mutually  different : — 

(1)  An  experiment  carried  out  on  one  of  the  islands 
of  Lake  Victoria  from  which  human  inhabitants 
have  already  been  I'emoved,  and  in  which  G. 
palpalis  and  antelopes  are  in  intimate  and  f  reqiient 
contact.  If  tsetse-flies  still  continued  to  live  and 
breed,  and  if  their  pupae  could  still  be  found 
locally  after  extermination  of  the  game,  evidence 
wotdd  be  afforded  that  they  are  comparatively 
independent  of  the  larger  wild  animals  as  a 
means  of  subsistence.  Dissection  of  the  stomach 
of  the  flies  would  reveal  whether  they  were  having 
resort  to  avian  or  reptilian  or  other  blood.  This 
might  suitably  be  combined  with  a  coincident 
effort  on  the  lake-shore  or  on  a  selected  main- 
land area  where  game  and  G.  palpalis,  though 
abundant,  are  more  sparsely  distributed. 


I  siiggest  Uganda  for  experiment  (1)  in  a 
G.  palpalis  area,  mainly  because  the  important 
Commissions  which  have  worked  in  Central  Africa 
have  accumulated  a  vast  amount  of  accurate 
data,  statistical  and  otherwise,  which  form  an 
excellent  basis  for  comparative  reference  in 
future  reports,  such  as  probably  exists  in  no 
other  pai-t  of  the  continent. 

(2)  Another  experiment  might  be  conducted  in  West 
Africa,  for  the  reason  that  there  the  history  and 
j)rogress  of  sleeping  sickness  has  been  different 
from  its  course  in  Uganda,  the  disease  has  not  (at 
least  within  the  period  during  which  it  has  been 
studied)  shown  the  same  virulence  or  epidemic 
extensions,  the  proportion  of  naturally  infected 
tsetse-flies  appears  to  be  less,  and  in  various 
ways  the  relationship  of  the  different  factors — 
fly,  animals,  and  man — seems  to  differ  from  that 
in  Uganda.  An  experiment  in  West  Africa  for 
comjjarison  with  Uganda  is,  I  think,  justifiable, 
and  may  be  expected  to  yield  results  suggestive 
for  f utm-e  prophylactic  measui-es  in  the  different 
regions. 

(3)  Another  experiment  might  usefully  be  carried 
out  in  a  suitably  chosen  area  in  Nyasaland  oi- 
N.E.  Rhodesia,  where  G.  morsitans  is  the  vector 
both  of  the  human  trypanosome  and  of  those  of 
domestic  stock. 

The  relations  of  G.  morsitans  with  certain 
varieties  of  wild  game  have  long  been  supposed  to 
be  peculiarly  intimate,  and  in  South  Africa  the 
reduction  in  numbers  or  banishment  of  the 
buffalo  has  been  believed  to  be  accompanied 
by  the  diminution  or  absence  of  this  tsetse-fly. 

I  believe  that  if  a  locality  could  be  found  in  which 
measures  might  result  iu  an  actual  extermination  of 
the  game,  and  not  merely  their  being  driven  farther 
afield,  an  excellent  opportunity  would  be  thus  afforded 
of  observing  both  the  effect  on  the  numbei's  of  the 
tsetse-fly  and  the  effect  on  the  incidence  of  trypano- 
somiasis in  man  and  domestic  animals  and  compaiing 
it  with  the  conditions  existiug  previously,  provided 
these  had  been  accurately  studied  in  the  first  place. 

Such  experiments  seem  quite  feasible,  and,  provided 
the  actual  or  approximate  extermination  of  the  game 
over  the  area  in  question  were  assured,  the  main  facts 
desired  could  probably  be  ascertained  within  two  years. 

The  age  to  which  tsetse-flies  live  in  nature  is  not 
known.  Kleine  states  the  longest  survival  of  labo- 
ratory-bred flies  to  be  227  days,  and  there  is  no  evi- 
dence that  hereditary  transmission  of  trypanosomes 
from  an  infected  fly  to  its  off'spi'ing  ever  occm-s.  Thus, 
from  a  period  of,  let  us  say,  tw«lve  months  after  extir- 
pation of  the  game,  material  for  the  study  of  the 
question  as  it  affects  the  tsetse-fly  would  be  to  hand, 
and,  in  the  event  of  its  continued  presence,  fui-ther 
bionomic  questions  would  suggest  themselves,  and, 
perhaps,  find  solution.  At  the  same  time  any  fresh 
cases  of  human  or  animal  trypanosomiasis  occurring 
after  this  period  would  be  specially  studied  and  their 
origin  traced,  and,  if  possil>le,  accounted  for. 

The  cost  and  other  details  would  ha*ve  to  be  deter- 
mined by  the  local  administration. 

Ter  m  of  Reference,  No.  3. 

The  objections  to  attempting  a  general  extermina- 
tion of  wild  animals  in  Africa  with  a  view  to  checking 
trypanosome  diseases  of  man  and  domestic  stock  are 
the  practical  difficulties  and  lack  of  certainty  that  the 
measure,  though  effectively  carried  out,  would  secure 
the  desired  result. 

The  practical  difficulties  are  obvious  to  anyone 
acquainted  with  the  topography  of  tropical  Africa. 
Doubtless  the  larger  game  are  doomed  eventually,  and 
active  measures  specially  dii-ected  against  homed 
ruminants  would  hasten  their  disappearance,  but  our 
present  aim  is  to  check  effectively  the  ravages  of 
trypanosomiasis  in  the  space  of  a  very  few  years.  If 
this  result  is  dependent  in  the  main  on  the  complete 
extermination  of  antelopes,  &c.,  I  fear  that  the  present 
generation  will  noi.  live  to  see  the  curse  lifted.  The 
wild  animals  of  Africa  are  in  no  sense  dependent  on 
man,  and  there  are  vast  areas  intervening  between 
the  populated  districts  in  which  they  already  aboimd. 
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or  which  are  suitaljle  for  them  should  they  migrate 
thither  for  safety. 

The  first  efEect  of  effoi-ts  at  the  local  extermination 
of  game  around  inhabited  spots  will  be  to  drive  the 
animals  farther  afield  where  they  may  live  and  multiply 
for  years  to  come.  This  local  reduction  or  banishment 
of  game  is,  however,  a  hopeful  measure  in  that,  if 
tolerably  complete  in  each  neighbourhood,  it  may  be 
exj^ected  to  remove  or  to  keep  at  bay  one  som-ce  of 
the  virus.  It  is  also  by  no  means  difficult  to  accomplish 
if  undertaken  seriously  with  the  definite  object  in  view 
to  kill  or  drive  permanently  away  fi-om  the  neighljour- 
liood  of  man. 

Would  the  local  destruction  of  game  residt  in  a 
iliminished  incidence  of  trypanosome  diseases  in  the 
community  concerned  ?  Proof  is  required  and  there- 
fore some  local  experiments  are  desirable. 

The  tsetse-fly  naturally  follows  its  means  of  suh- 
sistence,  and  th(3ugh  with  the  game  the  fly  may  be 
driven  away,  it  is  possible  that  it  may  in  numbei's  be 
forced  into  closer  intimacy  with  domestic  animals, 
which  might  thus  in  greater  proportion  become  the 
natiiral  reservoir  at  present  afforded  chiefly  by  wild 
animals.  It  is  already  known  that  cattle  can  and  do 
serve  as  a  reservoir  of  pathogenic  ti-ypanosomes  in  the 
same  way  as  antelopes.  Sheep  and  goats  are  also 
susceptible  to  most  known  trypanosomes,  suffering  but 
mildly  and  betraying  but  f^w  symptoms.  It  is 
reasonable,  therefore,  to  expect  that  cattle — not  to 
mention  sheep,  goats,  horses,  dogs,  &c. — might  in 
this  way  become  increasingly  infected,  and  man  might 
shai'e  the  same  fate. 

I  am  of  opinion,  however,  that  this  danger  can  l>e 
more  than  met  by  directing  increased  attention  to  local 
destruction  of  tsetse- flies  and  their  haunts  in  conjunction 
with  local  destruction  of  game. 

Ill  a  part  of  the  Munchi  Divisic^n  of  Muii  Province. 
Northern  Nigeria,  in  the  angle  l>etween  the  Katsina 
River  and  the  south  bank  of  the  Benue  River,  the 
Munchi  tribe  have  not  exterminated  indeed,  but 
greatly  reduced  the  number  of.  wild  animals.  Tsetse- 
flies  abound,  however,  and  in  certain  localities  sleeping 
sickness  is  endemic  ;  humped  cattle  (kno-wn  to  l:ie 
non-immune  to  tryi^anosomiasis)  cannot  lie  kept,  while 
the  more  resistant  and  partially  immune  dwarf 
breed  of  cattle  is  common,  and  the  horse  is  such  a 
rarity  that  some  villagers  do  not  know  its  name  I  If 
one  may  di'aw  any  inference  from  this  limited  and 
unauthorised  experiment,  it  might  Ije  to  the  eft'ect  that 
half-measures  in  game  destraction  are  of  little  value 
unless  accompanied  Ijy  fly  destruction,  and  that 
domestic  stock  may  be  capal)le  of  affording  a  vicarious 
reservoir  of  almost  equal  importance  :  one  should 
rather  say  of  greater  and  more  dangennis  imi^ortance. 
owing  to  its  intimate  relationship  with  man. 

The  destruction  or  banishment  of  game  from  the 
vicinity  of  human  settlements  is  a  practical  and 
reasonable  measure,  but  with  the  same  limitations  as 
the  crusade  against  mosquitoes  and  tsetse-flies  near 
dwellmgs.  We  may  assume  tliat  on  the  whole  the  fly 
would  tend  to  follow  the  remaining  game  farther 
afield,  and  the  diligent  aiiplication  of  local  measures 
against  the  persistence  or  return  of  tsetse  would  keep 
the  neighbourhood  of  human  settlements  free  from 
the  pest.  It  is  otherwise  when  the  effort  to  exterminate 
game  is  in  question. 

To  cany  out  completely  such  a  labour  is  not  to 
be  hoped  for  within  any  reasonable  period,  and  if  it 
could  over  some  particular  area  be  effected,  the  exact 
result  is  with  our  present  knowledge  hy  no  means 
certain. 

It  is  quite  possilile  that  the  effect  would  be.  in  the 
absence  of  other  supplementai-y  measures  at  least,  to 
l)ring  the  vicious  cycle  of  invertebrate  and  vertebrate 
host  nearer  home,  and  to  establish  a  reservoir  of  patho- 
genic trypanosomes  amongst  domestic  animals. 

Another  possible  result  might  in  some  regions  be 
that  migrating  game  would  cany  their  trypanosomes 
into  areas  where  neither  man,  nor  his  domestic  stock, 
nor  the  local  tsetse-flies  are  at  present  infected.  Such 
an  unrehearsed  eft'ect  as  a,n  epidemic  extension  of 
sleeping  sickness  in  an  area  hitherto  free  from  this 
curse  would  be  too  deplorable  to  contemplate. 


Term  of  Refer evce.  No.  4. 

In  regard  to  other  measures,  it  is  first  of  all 
necessary  that  complete  and  precise  knowledge  of  the 
circumstances  of  each  locality  should  be  acquu-ed. 
This  has  perhaps  been  done  very  thoroughly  in  some 
parts  of  Africa  and  less  completely  in  others.  The 
local  medical  staff  of  a  Colony  or  Protectorate  is 
insufficient  to  carry  out  the  necessary  oljservations  in 
the  complete  and  exact  manner  necessary,  and  special 
workers  are  retjuired.  e.g.,  to  prepare  accurate  local 
statistics  and  to  watch  carefully  the  progress  of  the 
diseases,  to  study  the  life-history  and  habits  of  the 
tsetse  fly  more  fully,  to  supervise  the  clearing  and 
other  ^prophylactic  measures,  &c.,  etc.  In  fact,  the 
appointment  in  each  Coloyiy  of  .special  medical  officers 
devoted  entirely  for  a  period  of  years  to  trypanosomiasis 
investigation  and  control  is  urgently  called  for. 

On  the  whole,  the  general  distrilnitiou  of  humar 
and  animal  trypanosomiasis  and  of  tsetse-flies  has  been 
satisfactorily  ascertained.  In  some  cases  the  furthef 
measures  will  be  administrative  rather  than  medical, 
but  incessant  supervision  by  medical  officei-s  will  be 
indispensable  to  the  end. 

A  systematic  plan  for  each  distiict  is  necessary. 

In  some  countries,  or  in  some  circumscribed  areas, 
the  major  preventive  measm-es  required  may  be  the 
subordinate  measures  of  other  localities  and  other 
circumstances. 

In  districts  where  serious  extension  of  the  disease 
to  fresh  areas  is  actually  occurring  or  likely  to  occur, 
the  ma.jor  preventive  measures  must  be  segregation  of 
the  infected,  removal  of  villages  from  fly-infected 
neighbourhoods,  and  control  of  native  movements. 
Clearing  and  destruction  of  tsetse-flies  will  in  these 
circumstances  be  the  most  important  of  the  minor 
measures,  since  it  is  a  matter  of  immediate  urgency  to 
check  the  spread  of  the  disease  and  reduce  it  first  to  a 
sporadic  condition,  Ijefore  larger  efforts  at  comi^lete 
eradic;itiou  can  be  made  effective. 

The  procedure  will  also  be  modified  according  as 
G.  palpalis  or  G.  inorsitans  is  the  carrier  of  the  disease 
in  man.  In  some  G.  palpalis  areas  certainly  clearing 
will  lie  the  best  plan,  in  some  places  usefully  supple- 
mented by  digging  of  wells  so  as  to  avoid  dangerous 
watering-places,  while  in  others,  where  clearing  cannot 
l>e  made  effective,  removal  of  natives  may  be  the  more 
urgent  measure,  e.g..  where  the  popiilation  is  sparse 
and  the  cost  and  labour  of  attacking  the  fly-haunts  is 
excessive. 

In  G.  morsitans  areas  clearing  woidd  seem  to  lie 
out  of  the  question  as  a  universal  measure,  and  chief 
reliance  will  be  placed  upon  removal  of  population  to 
fly-free  areas,  with  segregation  of  ca.ses  and  control 
of  native  movements,  along  with  a  war  against  great 
game. 

Previous  to  the  discovery  of  the  part  played  liy 
mammals  as  a  reservoir  of  the  virus,  one  seemed 
justified  in  adopting  prophylactic  measures  along  two 
main  lines,  viz.,  extermination  of  tsetse-flies  and  removal 
of  infected  and  exposed,  persons  from  fly  areas.  The 
former  it  is  not  always  possible  to  carry  out  completely, 
while  the  latter,  where  practicalile,  is  rarely  altogether 
free  from  objections.  A  combination  of  both  is  known 
to  have  I'esulted  in  an  enormous  reduction  of  the 
mortality  from  sleeping  sickness  in  Uganda-  in  190lS-!t, 
and  may  in  many  localities  still  be  regarded  as  the 
chief  means  of  controlling  the  disease. 

On  the  other  hand  it  is  obvious  that  destruction  (ir 
banishment  of  the  fly  is  the  higher  aim  in  prevention, 
since  it  is  radical,  while  removal  of  villages  is  palliative, 
for  it  is  only  when  the  fly  has  disappeared  that  all 
other  restrictions  can  be  relaxed.  Even  with  the 
existence  of  a  resen^oir  of  wild  animals.  I  believe  that 
one  must  look  more  and  more  to  destruction  of  tsetse 
flies  and  their  breeding-places  as  the  true  prophylaxis 
in  areas  where  G.  palpalis  is  the  important  species. 

Where  human  tryijanosomiasis  is  caused  by  T. 
rhodesiense  cameAhy  G.  inorsitans,  clearing  as  a  general 
measure  is  probahly  impi-acticable.  G.  vwrsitans  has 
a  much  more  extensive  and  scattered  distribution  than 
G.  palpal/s,  whose  haunts  are  comparatively  fixed,  and 
can  often  with  some  likelihood  be  predicted  where  rank 
vegetation  and  evergreen  foliage  exist  with  perennial 
water.    G.  morsitans  extends  freely,  and  even  seems 
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to  live  a  nomadic  life,  over  large  areas  of  deciduous 
forest  aiid  even  the  more  open  savannah  forest  and 
busldand.  often  far  from  water,  and  as  a  iiile  only  a 
partial  diminution  in  numbers  maj  he  expected  by 
olearing,  except  where  circumstances  are  locally 
favourable  to  this  measure.  The  wide  occurrence  of 
G.  morsitans  over  vast  inland  areas  inliabited  by  many 
species  of  antelope  and  other  big  game  which  are 
admitted  to  act  as  a  "  reservoir ''  for  j)athogenic 
trypanosomes,  while  it  renders  clearing  measures 
impracticable,  suggests  that  the  proposed  widespread 
destruction  of  game  as  a  possilsle — though  unproven — 
radicnl  measure  for  combating  trypanosomiasis  may 
well  be  directed,  in  the  meantime  at  least,  in  relation 
to  this  species  in  particular. 

I  am  distinctly  of  opinion  that  ovr  energies  mud 
he  directed  chiefiy  against  the  invertebrate  host  of  the 
tryjoanosome. 

In  those  countries  especially  where  G.  palpalis  is 
the  carrier  of  human  trypanosomiasis,  and  they  are 
the  majority,  I  think  that  more  attention  should  be 
given  to  j>ersistent  and  maintained  clearing,  and  even 
that  this  should  be  enforced.  Enforced  clearing  is  less 
objectionable  than  compulsory  removal  and  segrega- 
tion. 

I  believe  that,  as  a  Ijroad  principle,  in  the  vicinity 
of  human  settlements,  arovmd  village  water  supplies, 
at  fords  and  riversides,  along  trades  routes  and  through 
Imown  '•  tsetse  belts,''  more  good  is  to  be  effected  in  a. 
given  period — say  10  years — by  clearing  and  deforesta- 
tion than  by  -any  other  single  measure  (remembering, 
of  course,  that  nowhere  will  any  single  measure  suffice, 
a.  combination  of  preventive  means  being  always 
necessaiy).  To  clear  and  maintain  cleai'  may  be 
expensive  to  begin  with,  but  it  will  probably  prove 
cheapest  as  well  as  most  effective  in  the  end.  It  is 
true  that  it  will  generally  involve  some  degree  of 
compulsion  on  the  native  population,  but  it  is  \ui- 
necessary  to  believe  that  it  represents  a  constant  yearly 
fight  with  nature. 

By  "  clearing,  "  however,  one  may  understand  two 
very  different  forms  of  procedure. 

(1)  The  radical  clearing,  followed  and  maintained 
by  cultivation  of  herbaceous  crops,  or  by  planting 
of  certain  grasses,  such  as  dhub,  citronella  grass, 
&.C.  This  is  intended  to  be  a  permanent  occupa- 
tion of  the  soil  in  a  manner  incompatible  with 
the  requirements  of  the  tsetse-fly.  It  is  expensive 
at  first,  but  of  lasting  utility  and  probably 
economical  in  the  end.  It  involves  felling, 
uprooting,  grubbing  up  all  vegetation  of  every 
sort  and  burnmg  in  situ.  Tsetse-flies  generally 
persist  on  such  areas  for  a  few  weeks  before 
finally  disappearing  (probalily  because  adults 
already  hatched  remain  for  a  time  around  their 
accustomed  spots  until  they  peiish  or  find  cover 
elsewhere,  while  the  pupa;  in  the  ground  do  not 
have  an  opportunity  to  hatch  out). 

This  radical  clearing  is  specially  suita))le 
where  there  is  a  considerable  population  to  carry 
it  out ;  it  has  the  fm-ther  advantage  that  land 
jjossibly  fertile  is  not  abandoned,  and  the 
difficiilties  and  dissatisfaction  coincident  with 
removal  of  natives  are  avoided. 

(2)  A  less  radical  clearing,  consisting  of  cutting 
underwood,  scrub,  shrubs.  &c.,  and  bimiing  on 
the  spot  when  diy.  Timljer  niay  be  left.  The 
soil  is  not  exposed,  and  uprooting  in  general  is 
not  carried  out.  Such  a  cleared  area  soon  reverts 
to  its  previous  state,  but  a  second  cutting  and 
biiniing  involves  much  less  laboiu-,  and  I  am  of 
opinion  that  when  this  is  carried  out  for  not 
less  than  three  successive  seasons  the  area  so 
treated  ceases  to  be  suitable  to  the  tsetse-fly. 
This  degree  of  clearing  is  feasible  where  tsetse- 
flies  exist,  but  where  sleeping  sickness  has  not 
yet  made  its  appearance  ;  it  should  be  effective,  if 
performed  over  a  sufficient  width,  along  roads 
which  it  is  required  to  render  safe.  By  this 
method  timber  is  not  wasted,  the  expense  is  less, 
but  there  is  no  economic  return  in  crops.  The 
width  necessary  for  clearing  has  to  be  ascertained 
locally,  and  depends  to  a  large  extent  on  the 
existence  and  distance  of  fly  areas,  and  the 


direction  of  connecting  water- channels  or  traffic 
routes.  &c.  Generally  100  yards  on  either  side 
of  a  road  will  be  necessary,  though  in  some 
places  it  will  be  less  ;  in  others  a  greater  width 
of  clearing  will  be  required,  e.g.,  on  trade  routes 
where  G.  morsitans  is  the  culpable  species. 

It  is  also  obvious  that  if  one  is  justified  in  the 
belief  that  a  third  or  fourth  clearing  remains  per- 
manently effective  in  banishing  tsetse-flies,  it  becomes 
practically  a  radical  measure  preferable  to  removal  of 
natives,  and  can,  therefore,  be  applied  in  some  instances 
where  both  flies  and  cases  of  sleeping  sickness  occu.r. 

I  think  that  even  in  villages  situated  within  or  near 
to  belts  of  tropical  jungle,  if  migration  is  not  feasible, 
it  is  better  to  face  the  labour  of  clearing  and  main- 
taining it  for  several  successive  years.  An  ultimate 
width  of  600  yards  should  in  these  cases  be  the  aim  to 
be  gradually  attained,  part  of  which  should  be  of  the 
radical  type  and  put  under  cultivation,  while  part 
might  be  temporarily  at  least  of  the  lesser  degree. 

Half  measures  of  clearing  or  clearings  not  effectively 
maintained  must  never  be  undertaken,  as  the  last  state 
may  prove  equally  suitable  for  other  species  of  tsetse 
fly.  There  are  several  species  of  Glossina,  and  we  do 
not  yet  fully  know  to  what  extent  one  species  may  act 
as  substitute  for  another  in  ccmveying  the  different 
forms  of  trypanosomiasis.  G.  tachinoides  is  a  sjoecies 
which  is  content  with  less  deep  shade  than  G.  palpalis, 
though  its  habitat  is  somewhat  similar  and  has  an  even 
wider  distribution.  It  has  been  shown  to  convey 
trypanosomes  of  animals,  e.g.,  T.  cazalboui  (or  vivsx) 
on  the  Niger,  in  Dahomey,  and  in  Uganda,  and  has 
often  been  suspected,  though  never  actually  proved,  to 
convey  sleeping  sickness  under  natural  conditions. 
The  substitution  of  this  ubiquitous  and  probably 
dangerous  species  for  G.  palpalis  in  ill- conducted 
clearings  is  to  he  gimrded  against. 

We  now  know  through  the  labours  of  the  experts  a 
rast  amount  about  the  trypanosome,  perhaps  as  much 
as  is  necessary  to  guide  us  in  prevention,  l)ut  we  are 
still  lacking  in  precise  knowledge  of  the  natural  history 
of  the  tsetse-fly.  Further  special  work  is  required  in 
each  iirfested  district  to  discover  inimical  conditions, 
natural  enemies,  and  particularly  its  usual  breeding- 
places.  On  the  shoi'e  of  Victoria  Nyanza,  Marshall 
and  Eraser  found  that  G.  palpalis  pupates  chiefly  in 
sand,  that  not  much  shade  was  required,  and  many 
thousands  of  pupa3  might  be  found  at  once.  The  same 
conditions  do  not  necessarily  hold  elsewhere,  and  there 
are  many  parts  of  West  Africa  at  least  where  diligent 
search  has  so  far  failed  to  discover  the  breeding  grounds, 
although  the  flies  may  be  numerous. 

The  significance  of  the  excessive  jJi'eponderance  of 
males  over  females  at  certain  seasons  in  the  experience 
of  several  observers  has  still  to  be  adequately  explained 
and  may  be  of  importance. 

The  extent  to  which  other  species  of  Glossina.  e.g., 
G.  tachinoides  and  G.  longipalpis  may  play  a  vicarious 
pai't  in  spreading  trypanosomiasis  in  place  of  the  more 
commonly  incriminated  G.  palpalis,  and  G.  morsitans 
still  requires  demonstration. 

I  consider  that  in  particular  we  still  I'ecpiire  special 
officers  to  investigate  the  bionomics  of  tset.se-flies, 
working  for  at  least  a  complete  year  in  each  district. 
It  seems  reasonable  to  hope  that,  with  more  accurate 
knowledge  of  their  life-history,  the  destruction  of  tsetse- 
flies  in  the  pupal  stage  will  become  as  much  a  j^ractical 
measure  against  sleeping  sickness  as  the  destruction  of 
mosquito  larvEe  is  against  malaria,  and  may  prove 
indeed  the  easier  task. 

A  series  of  detailed  regulations  drawn  up  by  the 
Principal  Medical  Officer  or  Senior  Sanitary  Officer 
in  each  Colony  or  Protectorate  would  serve  a  useful 
pui'pose.  It  is  true  that  such  a  set  of  regulations,  if 
complete,  might  appear  a  counsel  of  perfection,  and  in 
any  Colony  some  regulations  or  others  might  come 
short  of  practicability,  but  this  should  not  deter  each 
from  setting  uj)  a  local  standard,  which  might  gradually 
be  attained.  It  could  hardly  fail  to  demonstrate  how 
v/idely  the  needs  of  each  region  differ,  or  how  far  the 
measures  which  can  be  carried  out  in  one  may  be 
impracticable  in  another.  The  distribution  of  the 
disease  and  its  virulence,  the  period  during  which  it 
has  been  known  to  the  inhabitants,  its  existence  in  a 
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clironic  endemic  or  active  epidemic  state,  the  question 
of  apparent  increase  or  decrease  of  prevalence  at  the 
present  time,  tlie  possibility  of  a  certain  degree  of 
immunity  in  some  native  populations,  the  proporti<jn 
of  Europeans  to  the  area  under  administration,  the 
capacity  or  otherwise  of  the  native  to  co-operate  or  to 
helj)  himself,  the    topography  of   the   conntry  and 

Mr.  W.  KiitiiY  Green,  Second 

The  Commissions  under  Dr.  Allan  Kinghoru  in 
Northern  Rhodesia  and  Surgeon- General  Sir  David 
Bruce  in  Nyasaland  are  believed  to  have  resulted  in 
proving  that  game  found  in  districts  infested  by  the 
tsetse-fly  act  as  a  reservoir  for  the  human  and  stock 
trypanosomes. 

My  own  oljservations  during  the  past  eleveii  yeaivs 
while  Assistant  District  Resident  in  Central  Angoniland, 
Nyasaland,  lea\'e  little  doul:)t  on  my  mind  that  within 
such  area  game  has  been  instrumental  in  the  spi'eadiug 
of  tsetse-fly.  When  I  first  visited  the  lake  shore 
division  (now  the  sleeping  sickness  area)  in  1901  and 
1902,  there  was  only  a  small  patch  of  tsetse 
(G.  iitorsitaiig)  to  the  south  of  Rift'u.  although  game 
was  abundant  all  over  the  division  right  up  to  the 
foot  liills.  There  were  numei'ous  villages  along  the 
•idge  of  the  lake,  including  Domira  Bay  and  Riifu, 
where  there  were  large  herds  of  cattle,  whereas  the 
rest  of  the  division  up  to  the  foot  hills,  twenty  miles 
l)ack,  was  uninhabited. 

Buifalo  and  other  large  game  were  numerous  on 
the  Lingadzi  and  Lipimbi  rivers  which  run  through 
the  division,  and  such  game  was  nevei-  distTu-bed. 

In  1904  the  natives  from  the  hills  commenced 
settling  on  the  fertile  lauds  along  the  Lipimbi  river, 
and  thus  disturbed  the  buflialo  and  game,  which  then 
V)egan  to  cross  over  to  the  wilder  country  near  Ritt'u 
where  the  tsetse  were.  During  the  diy  season  these 
buffalo  retunied  to  their  old  haunts,  whei-e  the  grazing 
was  much  better  and  where  there  was  always  water, 
and  with  them  came  the  ••  fly." 

It  was  shortly  after  this  disturbance  of  the  game 
that  I  noticed  that  the  game  tracks  crossing  the  main 
road  were  becoming  much  more  numerous,  and  at  the 
same  time  tsetse  were  first  seen  on  the  road. 

The  cattle  had  to  be  moved  from  Domira  Bay  to 
the  hills  in  order  to  save  them.  Init  those  at  Ritt'u, 
which  were  neai'er  to  the  "  fly "  centi'e.  had  ali'eady 
become  infected,  and  nearly  all  ut  them  died. 

Since  1904  and  up  to  1910  (when  the  outbreak  of 
sleeping  sickness  occiu'red)  there  was  a  continual  influx 
of  natives  into  this  area  on  account  of  the  fertility 
of  the  land,  and  tsetse-fly  rapidly  spread  over  it. 

It  is.  of  course,  possible  that  the  tsetse  would  in 
any  case  have  spread  over  the  district  in  the  coiu'se  of 
time,  but  there  can  be  little  doulit  that  the  disturbance 
<.)f  the  game  and  its  consequent  movement  veiy 
t'onsiderably  hastened  this  event. 

Game  destruction  over  a  localised  area  could,  no 
doubt,  be  t-arried  out  by  fencing  in  ii  tract  of  country, 
but  whether  such  a  costly  undertaking  would  be  likely 
to  he  justified  by  results  is  a  scientific  question  upon 
which  I  am  not  in  a  position  to  pass  an  opinion. 

(1)  If  the  experiment  were  decided  on,  an  area  of 
at  least  100  square  miles  would  have  to  be  enclosed 
within  an  iron  fence  of  at  least  9  feet  in  height,  with 
wire  netting  along  the  lower  half  to  keej)  out  the 
smaller  animals.  Wooden  fencing  would  be  useless, 
(>wing  to  the  ravages  of  white  ants  and  grass  fires. 
Such  a  fence  would,  moreover,  have  to  be  carefully 
guarded. 

(•J)  The  experimental  area  w<iuld  have  to  be  in  a 
district  where  there  were  no  elephant,  since,  as  is  well 
known,  elephant  move  about  by  night,  and  a  breach 
caused  by  them  might  remain  undiscovered  for  several 
houi-s,  dm-ing  which  time  other  animals  could  easily 
enter  the  area,  and  thus  nullify  the  experiment.  To 
make  a  fence  strong  enough  to  resist  elephant  is 
impracticable . 

(3)  The   enclosed   area    should,    if    possilde.  be 
uninhabited. 

(4)  It  should  be  as  near  to  a  main  line  of  i-ommuni- 
cation  as  possible, 


conditions  of  fly  prevalence,  the  density  of  infected 
populations  and  of  "game  reservoirs,'"  the  existence  of 
infected  frontiers  and  possible  immigi-ation — are  a  few 
of  the  factors,  which  vary  euorm<)\isl_y  in  different  parts 
of  British  Africa.. 

lir.th  August  191;;. 


(!i-a(l('  IvPsiilent,  N3'a-salaiul. 

So  far  as  Nyasaland  is  concerned,  it  is  only  in  the 
Chikala  ov  Ruo  districts  that  such  areas  might  lie 
found.  In  both  these  districts  there  are  large  tracts 
of  co<intry  where  there  are  tsetse  and  game,  but  where 
elephant  are  not  met  with.  They  have  also  the 
advantage  of  being  near  Zomba  and  the  railway,  which 
would  facilitate  the  trausjiort  of  the  heavy  materials 
required  for  the  fencing,  &c.  Also  in  the  Chikala 
district  xise  might  be  made  of  Lake  Shirwa  to  form 
one  of  the  boundaries  of  the  enclosure,  which  would 
be  a  great  consideration. 

A  large  staff',  European  and  native,  under  a  scien- 
tific offi(;er  would  l)e  re(iuired,  and  the  experiment 
woidd  be  most  costly.  It  must  be  bonie  in  mind  that 
no  fence  or  liarrier  could  be  constructed  that  would 
prevent  the  tsetse-fly  from  entei-ing  the  prescribed 
area,  but  the  bearing  of  this  fact  uiay  lie  left  tii  scien- 
tific judgment. 

The  general  extermination  of  wild  animals  is,  I 
consider,  impracticable  under  the  coiulitions  obtaining 
in  Central  Africa  at  p)reseiit. 

Further,  there  are  large  tracts  of  country  free  of 
tsetse-fly  and  abounding  in  game,  which  are  at  such 
an  altitude  as  to  preclude  the  ijossibility  of  tsetse 
appearing,  and  it  does  not  seem  to  me  that  any  useful 
end  would  be  served  by  attempiting  the  destruction  of 
1:>ig  game  in  these  localities. 

In  areas  which  have  a  thick  j^opulation.  and  where 
there  are  tsetse,  it  might  be  advisable  to  allow  the 
natives  as  well  as  Europeans  to  hunt  without  restric- 
tion, liut  the  present  regulations  would  have  to  be 
withdrawn  slowly,  as  any  sudden  indiscriminate  limit- 
ing in  an  infected  area  might  cause  harm  by  scaring 
the  game  int<T  nelghbom'ing  districts  at  present  free 
from  "  fly."  The  risk  might  be  so  presented  of  the 
tsetse  following  the  game,  and  so  spi-eadiug  the  try- 
panosome  diseases. 

.  Owuig  to  the  fact  that  tsetse  are  but  seldom,  if 
ever,  found  in  open  country,  and  that  bush  or  forest 
would  seem  a  necessity  for  them,  oue  jiossible  method 
of  combating  them  would  be  the  clearing  of  bush  from 
the  vicinity  of  villages. 

(L)  In  an  infected  area  the  villages  could  be  con- 
centrated on  the  more  fei'tile  tracts  and  on  the  lianks 
of  the  rivers. 

(2)  The  land  all  i-otiud  these  settlements  should  be 
cleared  of  forest  for  a  distance  of  at  least  three 
miles,  and  kept  clear  by  cultivation.  The  fact  of  (con- 
centrating the  villages  into  settlements  would  ensure 
the  rapid  clearing  of  the  bush  liy  the  natives  when 
they  made  their  gardens  or  fields.  These  gardens  are 
generally  of  great  extent. 

(3)  In  the  case  of  a  river,  the  villages  would  be 
settled  on  both  banks,  not  too  far  apart,  with  the  cul- 
tivated lands  behind.  In  this  manner  a  belt  of  open 
country,  several  miles  wide,  would  lie  formed  right 
through  the  fly  belt. 

(4)  The  main  roads  rumiing  through  fly  lielts 
should  also  have  the  forest  cleared  well  back  for  a, 
ilistance  of  two  miles  on  each  side. 

In  the  course  of  time  patches  of  forest  would  be- 
(^ome  entirely  cut  off'  and  surrounded  by  these  clear- 
ings and  cultivated  lielts,  and  then  it  would  not  be 
a  diificult  matter  to  have  these  isolated  patches  of  bush 
cleared  of  game. 

The  iiower  of  the  native  in  clearing  away  the  bush 
is  very  great ;  whenever  there  has  been  a  large  native 
population  settled  for  any  length  of  time  it  will  be 
found  that  large  areas  of  forest  have  been  cut  down, 
and  that  the  game  has  either  deserted  the  district  or 
been  exterminated. 
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(5)  Caravans  and  travellers  coming  from  "fly" 
areas  should  be  stopped,  on  passing  out,  to  see  that 
they  are  clear  of  tsetse  before  continuing  their 
journey. 

I  have  known  men  on  bicycles  finding  tsetse  still 
on  them  several  miles  after  having  lidden  out  of  a 
"  fly  "  belt.      (Tsetse  settled  on  the  back  of  a  man 


can  be  carried  a  good  distance,  even  into  open  counti'y, 
before  leaving  him ;  this  is  especially  the  case  when 
motor  bicycles  are  used.) 

This  is  undoubtedly  one  of  the  means  by  which 
areas  infected  with  tsetse  have  been  increased  in  size. 

28th  August  1913. 


Mr.  Cl-IAB 

(A.) — Aeeas  free  prom  G.  Morsitans. 

West  of  Lualaba  River  in  Southern  Katanga, 
between  latitudes  10°  and  11°  south.    (Congo  State.) 

Bush  and  country  generally  appear  to  be  the  same 
on  both  sides  of  the  river.  Altitude,  4,000  to  4,500  ft. 
on  both  sides. 

There  is  very  thick  fly  east  of  the  river  and  none 
west  of  it. 

Cattle  can  be  kept  on  west  side. 

The  same  buck  on  both  sides,  but  Ixick  became 
very  scarce  15  miles  west  of  the  rivei-,  thoiigh  there  are 
plenty  near  it. 

Probably  no  Ijviffalo  west  of  the  river  between 
latitudes  10°  and  11°  for  some  distance.  "Very  few 
buffalo  east  of  it. 

Tsetse  follow  people  across  the  Lualaba  from  the 
east  bank,  but  return  again. 

A  few  palpalis  repoi'ted  west  of  the  river  at  one  or 
two  places. 

Elephants  very  rare  both  sides,  also  rhino. 

East  of  Lualaba  River,  the  high  open  plateau  land 
north  of  latitude  10°  30',  has  lai-ge  areas  fi'ee  from 
fly.    Altitude,  5,000  to  5,500  feet. 

Very  little  bush.    Game  abundant. 

Cattle  have  been  kept  successfully. 

1903-4. 

Luano  Valley,  to  soiith-east  of  Broken  Hill  in 
Northern  Rhodesia,  about  latitiide  15°  south. 

Valley  about  2,000  feet  lower  than  the  rest  of  the 
couutiy,  which  has  an  altitude  of  about  4,000  feet. 

Fly  in  Luano  so  scarce  that,  thoiigh  cattle  cannot 
be  depended  on,  donkeys  have  been  successfully  used. 

Morsitans  is  very  thick  on  the  high  country  quite 
near  the  edge  of  the  valley. 

The  bush  in  Luano  is  aboiit  the  same  thickness  as 
that  on  the  high  coimtry,  but  of  a  different  sort — 
mopani  and  baobab.  Mopani  is  rare  and  baobab  absent 
on  the  high  covmtry. 

Geological  formation  quite  diiferent  to  that  of  the 
high  coimtry. 

Game  abimdant  in  Luano,  but  sable,  hartebeeste, 
reedbuck,  and  oribi,  which  are  very  common  on  high 
country,  are  veiy  rarely  seen  in  Luano.  'No  elephants 
in  Luano,  but  fairly  common  on  high  country  right  to 
the  edge  of  the  valley.  Many  ljufl'alo  both  in  valley 
and  out  of  it. 

Rhino  pass  in  and  out  of  the  valley  at  places  where 
fly  is  found  near  the  edge  in  fair  quantities. 

The  fly  is  in  very  thick  swarms  on  the  high  country, 
biit  the  thickest  belts  are  irregularly  distributed. 


LES  Grey, 

Natives  say  that  the  fly  is  coming  into  the  west 
end  of  the  valley,  and  is  now  more  common  there  than 
it  used  to  be. 

Ten  miles  west  of  Luano  Valley  on  the  high  country 
there  is  no  tsetse,  for  some  distance  at  any  rate,  and 
cattle  will  live. 

The  bush  here  is  the  same  as  elsewhere,  but  thinner 
than  that  in  the  high  country  further  east,  where  fly 
is  thick. 

Twenty  or  thirty  miles  south-west  of  Luano  begins 
the  fly  free  country,  which  is  probably  fairly  thinly 
covei'ed  with  bush.  Cattle  are  used  there  on  all 
farms. 

1909-13. 

No  memory  of  morsitans  in  country  where  there 
was  no  game. 

(B.) — Suggestions  for  experimenting  upon  the 

EFFECT  OF  REMOVING  GaME  FROM  FlY  ArEAS. 

Choice  of  Area  in  Northern  Rhodesia. 

In  the  middle  of  a  large  patch  of  fly,  where  game 
is  abundant,  but  where  there  are  no  elephants  or  rhino, 
if  possible. 

No  large  river  to  be  enclosed. 

Area  to  be  in  country  covered  with  timber  suitable 
for  heavy  fencing  (the  common  high  country  bush). 

Select  an  area  of  40  square  miles  approximately, 
square  or  circular,  and  sm-round  it  with  a  fence  about 
G  ft.  high.  Drive  out  all  buck  before  finishing  fence. 
Remove  natives  and  stop  all  travelling  through  the 
area.  About  25  miles  of  serviceable  fencing  coidd  be 
put  up  for  200Z.  or  so,  and  maintained  for  two  years. 

It  would  be  necessary  to  have  small  camps  of 
natives  outside  the  fence  at  intervals,  to  avoid,  as  far 
as  ijossible,  the  entrance  of  lions,  leopards,  cats, 
baboons,  and  monkeys. 

Bush  and  grass  should  be  cleared  back  for  some 
distance  outside  the  fence,  and  the  grass  for  some 
distance  inside  it,  to  avoid  fire  destroying  the  fence  and 
to  detect  animals  attempting  to  enter  the  enclosure. 

Dogs  might  be  brought  into  the  area  in  fly-proof 
boxes  when  a  test  is  required. 

Two  hundred  natives  would  be  required  for  driving 
out  the  game. 

I  do  not  see  how  the  small  mammals  can  be  dealt 
with,  nor  do  I  know  whether  their  presence  would  be 
considered  a  drawback  to  the  experiment.  Burning 
the  grass,  however,  might  be  so  arranged  as  to  diive 
out  all  beasts  that  have  no  lioles. 

30th  September  1913. 


Major  A.  E.  Hamerton,  R.A.M.C.,  Nyasaland  Sleeping  Sickness  Commission. 


Human  Trypanosomiasis. 

*1.  In  Uganda  from  October  1908  to  August  1910, 
and  in  Nyasaland  from  August  1911  to  December 
1913. 

2.  Research.  Member  of  the  Royal  Society's 
Commission. 

7.  In  Nyasaland  the  disease  has  not  spread  to  any 
serioiis  extent.    Not  epidemic. 

8.  Tes. 

10.  When  the  investigations  were  commenced  about 
2|  years  ago  the  natives  were  timid  and  suspicious 
and  undoubtedly  concealed  cases.  Now,  however,  the 
natives  have  become  accustomed  to  the  examinations. 
The  medical  ofiicers  have  gained  their  confidence,  and 
I  do  not  think  many  cases  are  hidden. 

*  The  figures  at  the  beginning  of  the  paragraphs  refer  to 
the  questions  in  Appendix  A. 


11.  Trypanosomes  wei'e  sometimes  numerous  m  the 
blood  of  a  patient,  at  other  times  very  scanty.  Glands 
and  cerebro-spinal  fluid  not  examined  in  Nyasaland. 

12.  Tes,  periodicity  occurs,  but  I  have  no  records 
bearing  on  this  point.  My  clinical  experience  of 
human  trypanosomiasis  in  Nyasaland  is  not  extensive. 

15.  In  the  laboratory  it  has  been  proved  that  two 
species  of  hmnan  trypanosome  can  be  transmitted  by 
one  species  of  tsetse-fly,  viz.,  that  T.  gamhiense  and 
T.  rltodesiense  can  be  transmitted  by  Glossina  morsitans, 
but  there  is  no  evidence  that  this  occurs  in  nature. 
We  know,  however,  that  other  species  of  trypanosomes 
are  natnrally  transmitted  by  more  than  one  species  of 
tsetse-fly.  I  therefore  consider  it  possible  that  any 
tsetse-fly  may,  under  a  favourable  combination  of 
circumstances  in  nature,  transmit  any  human  trypano- 
some. 
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IG.  Trypauosomes  of  the  hrucei  gi'oup  are  morpho- 
logically distinct,  and  can  readily  be  distinguished  from 
other  trypanosomes  on  microscopical  examination  l>y 
an  experienced  observer. 

17.  I  do  not  believe  that  trypanosomes  of  the  hrucei 
group  can  always,  and  under  all  circumstances,  1)6 
distinguished  from  each  other,  either  in  man,  mammals, 
or  the  fly. 

18.  In  I'are  instances  it  may  be  impossible  to 
distinguish  T.  gambiense  infections  from  T.  rhodesiense 
infections,  except  by  a  series  of  suljinoculation  experi- 
ments and  i^rolonged  observation.  Generally,  however, 
T.  gambiense  infections  can  be  distinguished  clinically 
from  T.  rhodesiense  infections  in  man,  monkeys,  and 
dogs,  but  not  in  goats  and  cattle.  In  order  to  identify 
either  parasite  found  in  cattle  and  goats  it  would  be 
necessary  to  subinoculate  into  dogs  and  other  labora- 
tory animals.  With  regard  to  trypanosoiniasis  caused  by 
other  trypanosomes  of  the  hrucei  group,  I  have  not 
had  sufficient  personal  experience  in  experimenting 
with  these  parasites  to  enable  me  to  express  an 
opinion. 

19.  T.  evansi  in  India  and  Mauritius  and  T.  pecorum 
in  cei'tain  parts  of  Africa  are  found  and  cause  disease 
in  domestic  animals  in  localities  where  there  ai'e  no 
large  animals  and  where  no  tsetse  have  Ijeen  discovered. 
In  Africa  there  is  the  possibility  that  T.  pecorum  was 
introduced  into  these  localities  by  cattle  or  goats  that 
liad  passed  through  "  fly  "  or  "  game  country." 

20.  I  consider  that  at  the  present  time  trypanosomes 
of  the  hrucei  group  and  that  T.  vivax,  capne,  and 
uiiiforme  and  simia'  are  in  Africa  conveyed  solely  by 
the  bites  of  infective  Glossinse,  and  that  the  T.  peconivi 
infection  in  African  cattle  situated  in  localities  devoid 
of  large  wild  animals  and  tsetse  is  maintained  by  some 
unknown  agency. 

21.  I  consider  it  possible  and  probable  that  Taba- 
nidse,  or  some  other  Ijlood-sucking  arthropod  may  play 
a  part  in  spreading  T.  pecorum  amongst  a  herd  of 
cattle  when  once  an  infected  animal  has  been  intro- 
duced into  a  healthy  herd.  In  Uganda  and  Nyasaland 
goats,  dogs,  and  cattle  moving  about  the  country 
contract  T.  pecomra  infection  in  the  first  place  from 
tsetse.  They  may  then  carry  the  germ  to  healthy 
herds  in  "non-fly'"  areas  where  the  parasite  is  spread 
by  eairiers  other  than  tsetse. 

22.  At  the  present  time  I  would  say  that  few  men 
are  susceptible  to  T.  hrucei  vel  rhodesiense  infection, 
and  that  most  men  are  very  susceptible  to  T.  gamhievse 
infection. 

23.  Yes.  I  think  some  individuals  may  become 
tolerant  of  the  trypanosome. 

24.  Improbable. 

26.  Since  the  removal  of  the  human  lieings  from 
the  fly  area  in  Uganda,  they  play  no  part  in  the  spread 
of  sleeping  sickness.  Infected  people  remain  reservoirs 
of  the  virus  so  long  as  trypanosomes  exist  in  their 
l:)lood.  In  Nyasaland,  no  doubt  human  cases  of 
trypanosomiasis  infect  a  few  tsetse-flies, — and  mankind 
may  be  the  only  host  of  the  variety  of  T.  hrucei  which 
is  virulent  to  human  beings.  The  fact  that  they  are 
generally  too  ill  to  go  about — and  soon  die — may 
explain  the  comparative  rarity  of  human  tryj^ano- 
somiasis  in  Nyasaland.  It  is  imcertain  whether  T. 
Jtrucei  vel  rhodesiense  obtained  direct  from  the  blood  of 
wild  animals,  or  from  the  game  through  the  agency  of 
the  fly,  will  or  will  not  infect  human  beings. 

27.  No. 

28.  I  think  that  all  types  and  species  of  trypano- 
somes are  liable  to  differ  and  vary  according  to 
environment.  On  the  other  hand,  any  one  type  or 
species  may  remain  constant  for  many  years  in  the 
laboratory,  and  I  believe  in  nature  also. 

Trii2}an.osomiasis  in  Domestic  Animals. 

29.  Tes. 

33.  In  Uganda,  cattle  with  T.  vivax,  T.  pecorum, 
T.  uniforme,  T.  hrucei,  and  T.  gamhiense. 

In  Nyasaland,  cattle  with  T.  pecorum  and  T.  hrucei. 
Goats  with  T.  capriv  and  T.  pecorum.  Dogs  with 
T.  hrucei  and  T.  pecorum. 

T.  pecorum  is  very  fatal  to  cattle  and  dogs. 

T.  hrucei  is  very  fatal  to  dogs  and  rats. 


The  virulence  of  the  other  trypanosomes  varies ; 
some  animals  exhibit  tolerance  to  the  presence  of  a 
trypanosome  ;  for  instance,  cattle  tolerate  T.  vivax. 

Trypanosomiasis  in  Wild  Mammals. 

31.  In  Nyasaland,  yes,  elephant,  buifalo,  zebra, 
wild  pigs,  and  many  species  of  antelope  and  carnivora. 

35.  31  •  7  i^er  cent,  of  the  wild  game  in  the  fly 
country  near  Kasu  harbour  pathogenic  tiypanosomes. 

The  species  of  trypanosomes  found  are  T.  hrucei 
vel  rhodesiense  7 '8  percent.,  T.  j^ecorum  14-4,  T.  simve 
1  •  7,  T.  caprx  11  ■  1  per  cent. 

The  percentage  of  wild  animals  found  infected 
with  pathogenic  trypanosomes  in  other  fly  districts  in 
Nyasaland  (Shire  River  valley)  was  about  the  same  as 
at  Kasu. 

36.  No.    They  exhibit  tolerance. 

37.  The  blood  of  antelope  obtained  from  districts 
free  from  tsetse  was  never  foimd  infected  with  patho- 
genic tiypanosomes.  Over  200  blood  films  from  many 
species  of  antelope  inhaliiting  fly  free  country  were 
examined  and  several  inoculations  were  done  with 
negative  result. 

38.  Sometimes  rai-e ;  at  other  times  abundant. 
They  can  generally  be  found  by  an  expert  microscopist. 

39.  Yes.  The  results  of  the  work  of  the  Royal 
Society's  Commission  in  Nyasaland  were,  for  all 
practical  purposes,  in  accord  with  those  of  othei- 
observers. 

40.  — (1)  In  fly  districts  in  Uganda  antelope  are 
certainly  a  danger. 

In  fly  districts  in  Nyasaland  antelope  are  a  danger  in 
localities  where  human  trypanosomiasis  exists.  I  know 
of  districts  in  Nysaland  where  human  beings,  antelope, 
and  tsetse-fly  are  found  in  abundance  in  the  same  area, 
yet  no  human  trypanosomiasis  has  been  discovered 
after  most  careful  search,  but  I  consider  the  antelope 
in  such  districts  a  potential  reservoir  of  the  variety  of 
T.  hrucei  which  is  virulent  to  human  beings. 

(2)  In  Uganda  and  in  Nyasaland,  antelope  in  or 
near  fly  areas  ai-e  the  greatest  possible  danger  to  all 
domestic  animals. 

Measures  for  checliing  Trypanosomiasis. 

41.  — (1)  Removal  of  all  people  from  the  fly  area 
wherever  this  is  possible. 

In  districts  where  depopulation  is  not  possil)le. 
segregation  of  infected  individuals  in  localities  away 
from  the  fly. 

Clearing  round  villages  in  the  fly  area. 

Clearing  along  main  roads  passing  through  fly 
country. 

Destruction  of  wild  animals  in  the  vicinity  of  native 
villages  in  the  fly  country.  Natives  should  he 
encom-aged  to  wear  white  clothing  and  to  carry  fly 
whisks  in  the  fly  country. 

(2)  Segregation  or  slaughter  of  all  infected  domestic 
animals. 

No  restrictions  should  be  placed  on  the  hunting  of 
wild  animals  in  the  fly  comitry.  The  natives  should 
be  encouraged  to  hunt  and  drive  the  wild  animals  off 
the  land  they  occupy,  if  in  or  near  fly  country. 

Clearing  along  main  roads. 

These  suggestions  cannot  be  carried  out  in  wild, 
remote  parts  of  the  coimtry,  but  wherever  they  can  be 
enforced  continuously,  I  am  of  opinion  that  trypano- 
somiasis will  be  reduced. 

With  reference  to  game  destruction  I  would  like 
to  emphasise  my  opinion  that  the  necessity  for  the 
destruction  of  wild  animals  only  applies  to  the  tsetse- 
fly  coimtry  and  the  environs  thereof — and  that  the 
hunting  by  natives  should  be  can-ied  out  with  their 
own  primitive  weapons  and  devices.  They  should  not 
be  supplied  with  modem  rifles  and  ammunition. 

On  the  high  plateaux  remote  frcjm  fly  cottntry  the 
fauna  (excepting  carnivora)  should  be  rigidly  protected 
wherever  the  land  is  not  required  for  cultivation  or 
settlement  by  Europeans. 

42.  Clearing  around  villages.  Result : — reduction 
in  the  numbers  of  tsetse  infesting  the  villages. 

43.  — (1)  Not  desirable  and  not  feasil)le- 

(2)  Desirable  ui  all  "  fly "  areas,  but  feasible  in 
populous  districts  only. 
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(3)  Desirable  and  feasible  around  native  villages 
and  along  main  roads  in  settled  and  populous  parts  of 
the  country. 

(4)  Not  desirable  or  feasible  in  Nyasaland. 

(5)  Desirable  and  feasible. 

(6)  Desirable  and  feasilde  in  and  ai'ound  European 
.stations  and  settlements. 

(7)  Not  fea.sible. 

44.    Yes.    I  am  of  opinion — 

That  the  destriiction  of  game  in  fly  areas  might  be 
followed  by  a  reduction  in  the  nu.mbers  of  tsetse-fly. 

Whether  the  numbers  of  tsetse  were  reduced  or 
not,  I  would  hope  that  there  would  be  fewer  infective 
flies  when  the  chief  reservoirs  whence  the  flies 
obtain  their  trypanosomes  had  been  destroyed  or 
reduced  in  numl^ers :  and  that  there  would  be  a 
corresponding  deci-ease  in  trypanosomiasis. 

If  a  certain  result  followed  the  extermination  of 
game  in  one  area  infested  with  Glossina  morsitans,  I 
think  the  same  result  would  follow  from  the  same 
nieasiires  if  axlojated  in  any  other  Glossina  morsitmis 
area. 

I  think  an  expei'inient  in  game  destruction  is 
feasible. 

(1)  I  would  suggest  for  consideration  : — 

An  area  within  a  radius  of  25  miles  of  Liwoude  in 
the  Shire  Rivei-  valley  in  Nyasaland.  The  locality  for 
the  experiment  would  include  a  section  of  ■  the  Zomba 
— Liwonde — N'cheu  road,  which  runs  thi'oiTgh  the  fly 
belt,  and  a  part  of  the  Liwonde — Fort  Johnston  road, 
which  also  passes  through  this  "fly"  area.  The  exact 
site  on  which  the  experiment  could  best  be  can-ied  out 
would  have  to  be  selected  hj  the  European  ofiicials 
resident  in  the  locality.  In  suggesting  this  locality 
I  would  point  out  that— 

It  is  near  the  centre  of  administration,  and  easy  of 
access  by  officials  from  Zomba,  Liwonde,  N'cheu,  and 
Port  Johnston. 

It  is  a  very  populous  district.  The  most  frequented 
main  roads  pass  through  the  fly  area  near  Liwonde. 
If  the  destruction  of  the  game  resulted  in  the 
disappeai-ance  of  the  "fly,"  or  if  the  fly  became 
innocuous,  then  these  highways  would  be  safe  for 
man  and  his  domestic  animals. 

The  Royal  Society's  Commission  has  investigated 
trypanosomiasis  in  this  district,  and  there  is  some 
information  available  regarding  the  degree  of  infectivity 
of  the  fly,  the  species  of  trypanosomes  with  which 
they  are  infected,  and  as  to  trypanosomiasis  in  wild 
and  domestic  animals  dui'ing  the  summer  of  1913. 

(2)  An  area  enclosed  within  25  miles  of  fencing. 

(3)  Hunting  parties  of  natives  and  Europeans 
could  be  organised  for  the  destruction  of  game  wnthin 
the  area. 

(4)  A  fence  would  be  necessaiy.  I  think  a  wooden 
stockade  fence,  siich  as  the  natives  make  for  their 
cattle  ki-aals,  would  answer  the  purjjose.  In  cutting 
the  wood  to  make  the  fence  a  clearing  would  be  made 
aronnd  the  enclosed  area. 


(o)  A  senior  medical  officer  who  is  thoroughly 
acquainted  with  experimental  work  in  trypanosomiasis, 
and  one  who  has  had  considerable  practical  expei'ience 
of  such  work. 

An  assistant  medical  or  veterinary  officer. 

An  entomologist  to  study  the  bionomics  of  the  fly 
within  and  without  the  enclosed  area. 

A  European  official  to  organise  labour  and  control 
subordinate  staff  of  Europeans  and  natives. 

(6)  Perhaps  40,000Z..  i.e.,  10,000Z.  a  year  for  three 
or  four  years. 

(7)  Around  the  fence  and  on  the  outside  of  it  there 
should  be  a  clearing  at  least  half  a  mile  wide,  to  reduce 
the  chance  of  flies  and  game  from  outside  breaking 
into  the  enclosed  area,  and  on  the  inside  of  the  fence 
there  should  be  a  clearing  20  yards  wide  all  the  way 
round. 

During  the  time  the  fence  was  being  made  the 
medical  ofiicers  would  ascertain  the  infectivity  of  the 
fly  by  dissection  and  fly-feeding  experiments. 

On  the  completion  of  the  fence  the  game  within 
the  enclosure  would  be  got  rid  of.  and  the  medical 
officers  would  continue  the  fly-feeding  experiments  and 
dissections  of  flies  with  flies  caught  within  the 
enclosure. 

The  entomologist  would  study  the  bionomics  of  the 
fly  as  affected  by  the  destruction  of  game  within  the 
fence.  He  would  mark  large  numbers  of  flies  in 
the  fly  area  lieyond  the  fence  and  ascertain  if  they 
invaded  the  enclosure. 

During  the  third  and  fourth  year  of  the  experiment 
healthy  domestic  animals — dogs,  cattle,  and  goats — 
would  be  introduced  into  the  enclosure  and  kept  under 
observation  for  trypanosomiasis. 

(8)  Three  or  four  years. 

(9)  Infected  wild  animals  might  break  through  the 
fence. 

Infected  flies  from  l:)eyond  the  fence  might  invade 
the  enclosiu-e.  If  large  numbers  of  flies  from  outside 
got  into  the  enclosure,  and  if  antelope  or  other  large 
animals  frequently  entered,  then  the  experiment  would 
be  quite  useless, 

(10)  If  a  small  isolated  fly  area  stocked  with  game 
could  be  found  it  would  be  better  to  use  such  a  place 
for  the  experiment  than  to  enclose  an  area  in  the  midst 
of  a  vast  tract  of  fly  "  countiy,  but  if  there  were  wild 
animals  near  the  isolated  fly  area  it  would  be  necessaiy 
to  build  a  fence  to  keep  them  out. 

In  a  large  fly  area  such  as  the  Shire  River  valley,  it 
would  take  nearly  ten  years  to  exterminate  the  game. 

I  consider  the  quickest  way  to  get  accurate  know- 
ledge regarding  the  bionomics  of  the  fly  and  the  whole 
natural  history  of  trypanosomiasis  would  be  to  carry 
out  an  experiment  in  game  destruction  in  an  enclosed 
fly  area. 

Treatment  of  Tnjpanosomiasis. 

45.— (1)  No. 

(2)  No. 

(3)  No. 


Dr.  H.  Hardy,  German  Colonial  Office. 


The  Extermination  of  AVild  Animals  in 
order  to  prevent  tlie  Spread  of  Infectious 
Diseases  in  German  Colonies. 

The  only  experiment  of  combating  sleeping  sickness 
by  exterminating  wild  animals  in  German  Colonies  was 
made  on  a  small  island  in  Lake  Victoria,  near  Schiiati, 
by  killing  crocodiles  wdth  poisoned  meat.  This  experi- 
ment proved  to  be  a  failure  p^nd  was  abandoned.  The 
smell  of  putrefied  corpses  of  the  poisoned  crocodiles 
had  only  attracted  larger  quantities  of  crocodiles  to 
that  island. 

The  killing  of  other  wild  animals  (antelopes,  &c.)  in 
order  to  combat  sleeping  sickness  has  not  yet  been 
tried  in  German  East  Africa,  and  it  is  not  likely  to 
take  place  in  the  future.  The  scientific  medical 
researches  of  the  German  authorities  do  not  promise 
any  particular  success  with  such  a  measure. 

Experiments  made  by  Dr.  Taute  (published  in 
Yolume  45,  Part  I.,  by  the  Imperial  Sanitaiy  Office) 


give  some  important  evidence  on  this  question.  The 
general  opinion  of  German  authorities  is  that  the 
scientific  basis  for  i-ecommending  the  killing  of  wild 
animals  as  a  preventive  for  the  spread  of  sleeping 
sickness  is  not  yet  sufficiently  founded. 

In  order  to  prevent  rinderpest  from  sjjreading  into 
German  East  Africa  a  great  number  of  game  have 
been  shot  on  the  British  East  African  boundary,  in 
order  to  establish  a  zone  free  from  wild  animals.  By 
order  of  the  Government  an  Askari  Company  killed 
a  few  thousand  antelopes  of  different  kinds,  but  these 
measures  were  soon  abandoned,  and  no  definite  result 
has  been  ai-rived  at.  A  German  medical  officer,  Di-. 
Week,  has  lately  experimented  on  the  bovmdary  of 
German  and  Portuguese  East  Africa,  near  the  Rou- 
vuma  River,  and  found  it  possible  to  transfer  the 
trypanosoma  of  human  sleeping,  sickness  to  game  of 
dift'erent  kinds  (the  a  priori  found  trypanosoma  of  wild 
animals  are  distinct  from  human  trypanosoma,  in  several 
respects).    It  is  to  be  supposed  that  infection  can  be 
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ts-ansf erred  from  men  to  animals.  If  this  is  the  case, 
Dr.  Week  specially  warns  against  driving  away  game 
from  one  territory,  because  the  infected  game  can 
easily  spread  the  disease  into  other  territories  not  yet 
infected,  and  there  infect  the  flies,  game,  and  human 
beings.  If  any  measures  were  to  be  ta^ken  against 
wild  animals,  only  the  absolute  extinction  of  all  game, 
including  small  game,  could  be  of  any  use — a  measure 
which  in  those  parts  of  the  country  does  not  seem 
feasible. 

Dr.  Hoering,  medical  officer  of  the  Gennan  East 
African  Forces,  has  published  an  interesting  article  on 
big  game  and  its  influence  on  the  spreading  of  sleejjing 
sickness,  in  No.  18  of  the  Bev.tsches  Kolon.ialhJatt, 
1913. 

The  translation  is  as  follows  : — 

"  In  recent  years  there  has  been  a  vigorous  and 
uninterrupted  investigation  of  sleeping  sickness. 
The  Germans  and  English  have  especially  taken 
*  a  great  share  in  increasing  our  knowledge  of  the 
nature  of  this  disease.  Whilst  on  our  side  the 
work  of  R.  Koch  was  worthily  continued  by 
Professor  Kleine,  in  England  Sir  D.  Bruce  was 
in  the  first  rank  of  English  authors ;  he  has  been 
for  a  long  time  well  known  as  a  successfiil 
investigator  of  tropical  diseases.  It  is  parti- 
cularly pleasing  to  be  able  to  state  that  the 
scientific  expeditions  of  the  two  nations  have 
always  entertained  the  most  pleasant  and  friendly 
relations  to  each  other,  and  have,  whenever  the 
o^jportunity  presented  itself,  sought  to  further 
each  (other's  endeavours. 

••  In  1908  Kleine  had  ascertained  by  experi- 
ment the  sexual  development  of  the  trypaiwsomata 
(to  which  belong  the  excitants  of  sleeping  sick- 
ness) in  the  body  of  the  fly  which  induces  that 
disease  {Glossitia  paljxdis),  and  had  corrected  the 
previously  current  view  of  the  mechanical  con- 
veyance of  the  infection.  In  1911  his  collaborator, 
Taute,  at  his  suggestion  furnished  the  practically 
very  important  evidence  of  a  possible  transmis- 
sion of  sleeping  sickness  by  the  ordinary  tsetse- 
fly  {Glossina  morsitaris).  These  two  results  were 
.shortly  afterwards  checked  on  the  English  side 
(Bruce,  Kinghorn,  and  Yorke)  and  confirmed  on 
all  points.  Quite  recently  the  main  interest  of 
investigators  was  directed  to  a  hardly  less  impor- 
tant question  :  The  point  was  to  decide  whether 
and  to  what  extent  African  large  game  and 
domestic  animals  were  i-esponsible  for  the  spread 
of  sleeping  sickness.  Kleine  and  his  collabo- 
rators, on  the  strength  of  their  past  observations 
and  experiments  concerning  the  role  which 
mammals  may  possibly  perform  in  nature  as  the 
carriers  of  human  pathogenic  trypanosomata, 
expressed  themselves  with  great  reserve,  and 
considered  it  too  early  to  be  able  to  conclude 
from  hitherto  experimental  studies  as  regards 
practical  application  in  combating  sleeping  sick- 
ness. In  contrast  to  this  the  English  took  a 
much  more  radical  view,  and  had  already  drawn 
conclusions  pointing  to  the  entire  destruction  of 
game  for  the  purpose  of  combating  sleeping 
sickness.  They  l)ased  their  assumption  mainly 
on  the  investigations  of  Kinghorn  and  Yorke, 
who  were  of  opinion  that  in  Northern  Rhodesia 
the  enormous  proportion  of  16  per  cent,  of  the 
game  was  infected  by  Trypan osoma  rhodesieuse, 
which  is  the  exciting  cause  of  sleeping  sickness 
in  that  region. 

"  In  view  of  the  great  divergence  of  opinions 
and  the  practical  importance  of  this  matter  as 
affecting  our  struggle  with  the  disease,  Surgeon- 
Major  Dr.  Taute.  of  the  German  East  African 
troops,  determined  to  submit  the  question  to  a 
renewed  experimental  test.  He  can-ied  out  this 
■plan,  taking  advantage  of  an  expedition  inPoi-tu- 
guese  East  Africa,  which  was  supported  by 
Imperial  funds.  The  results  arrived  at  by  Taute 
are  publislied  in  No.  I.  of  Volume  45  of  "  Arbeiten 
aus  dem  Kaiserlichen  Gesundheitsamte  "  (Work 
of  the  Imperial  Bureau  of  Hygiene).  We  will 
.mention  the  most  important  practical  points. 

o  loirso 


•'  To  his  surprise  Taute  foimd  in  37  cases  of 
shot  game  (antelopes,  bnflialoes,  boars),  that  is  to 
say,  IG'2  per  cent.,  a  species  of  trypanosomata 
whicli,  in  appearance  and  in  pathogenesis  as 
affecting  animals,  entirely  resemble  the  Try2} 
rhodesien.se,  the  excitant  of  sleeping  sickness  ;  his 
examinations  of  the  few  domestic  animals  of  the 
natives  resulted  in  very  similar  discoveries.  So 
far,  then,  the  results  obtained  by  Taute  perfectly 
agree  with  those  of  Kinghorn  and  Yoi-ke  [vide 
supra).  Taute  then  pi-oceeded  as  follows  in  his 
reasoning  :  In  the  district  examined  by  Kinghorn 
and  Yorke  (Rhodesia)  comparatively  very  rare 
cases  of  sleeping  sickness  occurred  among  the 
population,  and  in  his  own  district  (Portuguese 
East  Africa)  no  cases  at  all  of  this  disease  could 
be  discovered  among  the  inhabitants.  Accord- 
ingly, more  than  10  per  cent,  of  the  game  and  a 
scarcely  inferior  percentage  of  domestic  animals 
were  infected  with  the  excitant  of  sleeping  sick- 
ness in  a  territory  where  inhabitants  were 
immune.  But  human  beings  cannot  escape  the 
bites  of  the  infected  Glossinre  in  the  extensive 
tsetse  districts  any  more  than  can  game  or 
domestic  animals  ;  consequently  in  the  territories 
concerned  the  human  population  ought  to  have 
been  infected  in  a  high  proportion  with  sleeping 
sickness.  Now,  this  not  being  the  case,  Taute 
di-ew  the  conclusion  that  the  trypanosomata  found 
in  game  by  Kinghorn  and  Yorke  and  hj  himself 
were  not  identical  with  the  germs  of  human 
sleeping  sickness,  notwithstanding  their  otlierwise 
very  close  reseml;>lance. 

'•  This  had,  of  course,  to  be  ^pi'oved  experi- 
mentally, and  it  constituted  the  main  difficulty  of 
the  investigations.  The  Trypanosoma  briicei  (the 
ordinary  animal  trypanosoma  j>i'evailing  all  over 
Africa),  which  was  the  first  to  be  examined  as 
likely  to  cause  confusion,  can  be  distinguished 
specifically  fiom  the  Trijjy.  rhodesieuse,  the  excitant 
of  sleeping  sickness,  solely  by  the  fact  tliat  the 
latter  acts  pathogenically,  not  only  on  animals, 
but  also  on  man,  whereas  the  Tryp.  briicci  can 
exclusively  indiice  sickness  in  animals  of  the  most' 
vai'ying  species.  Consequently,  in  order  to  be  al)le 
to  distinguish  these  two  species  of  trypano- 
somata, experiments  on  human  lieings  are  neces- 
sary. 

'■  In  the  course  of  two  ex].>erimental  journeys, 
Taute  allowed  32  or  49  Glossinx  (tsetse-flies), 
which  were  infected  with  trypanosomata  from 
antehjpes,  to  suck  blood  daily  for  five  days  from 
iiimself,  before  and  after,  but  also  from  healthy 
dogs,  apes,  and  goats  (for  the  purpose  of  verifi- 
cation). In  the  course  of  a  third  experimental 
journey,  Taute  gave  himself  a  subcutaneous  in- 
jection of  two  cubic  centimetres  of  the  blood 
(equal  to  about  82  millions  of  tvyimnosomata) 
of  a  dog  which  was  infected  with  the  trypano- 
somata- in  question  ;  the  same,  or  a  smaller  dose, 
was  at  the  same  time  administered  to  seven 
control  animals,  applying  the  injections  to  the 
epithelium  of  the  stomach. 

"  In  all  three  series  of  experiments  the  I'esult 
was  that,  after  an  incubation  of  from  three  to  six 
days,  the  control  a3iimals  sickened  (jf  trypanoso- 
miasis, and  shortly  afterv/ards  perished,  whereas 
the  human  subject  continued  in  good  health, 
showing  no  reaction.  The  inoculated  trypano- 
somata were  consequently  identified  as  the  Tryp. 
hrucei.  and  not  the  excitants  of  sleeping  sickness. 

"  It  was,  therefore,  estabhshed  that  trypano- 
somata, when  occurring  in  game  or  domestic 
animals  naturally  infected,  can  only  be  witli 
certainty  pronounced  as  excitants  of  sleeping 
.sickness  after  having  proved  their  i)atliogenic 
effect  on  man. 

"  In  the  second  place,  it  had  been  proved  that 
game,  at  all  events,  and  domestic  animals  do  not 
participate  in  the  spread  of  sleeping  sickness  to 
the  extent  as  was  presumed  by  Kinghorn  and 
Yorke. 

••  It  will  be  necessary  to  exercise  great  caution 
in     drawing    comprehensive    conclusions.  For 
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certainly  it  will  not  be  possible  to  deny  that,  in 
certain  circumstances,  game  plays  a  role  as  a 
'  reservoir,'  and  consequently  also  as  a  dissemi- 
nator of  the  animal  trypanosomata  (especially 
the  Tryp.  brucei,  nanum,  vivax).  On  the  other 
hand,  in  connexion  with  the  dissemination  of 
sleeping  sickness  among  human  beings,  the  im- 
portance of  game  and  domestic  animals  has  been 
considerably  exaggerated  by  many  authors,  and, 
after  the  investigations  of  Taute,  it  will  be  neces- 
sary in  this  matter  to  revert  to  the  standpoint 
occupied  by  Kleine  and  his  collaborators  as  far 


back  as  1909.  At  all  events,  the  propaganda  in 
favour  of  immediately  destroying  all  game  for 
the  sake  of  combating  sleeping  sickness,  as  can-ied 
on  by  many,  and  partly  ah-eady  by  the  parha- 
ments  of  the  colonies,  is  not  called  for.  It  will 
be  advisable  first  to  await  the  results  of  expensive 
experiments  to  be  carried  out  in  situ,  which  will 
extend  over  many  years,  as  planned  by  the 
British  Government.  But  even  these  experi- 
ments, if  they  are  to  be  free  from  objection, 
oifer  great  difficiilties  ;  it  is  to  be  hoped  that 
they  will  throw  light  on  the  matter." 


Mr.  F.  H.  Hawkins,  LL.B.,  Secretary  of  the  Loudon  Missioiiary  Society. 


I  am  the  foreign  secretary  of  the  London  Missionaiy 
Society  for  its  Central  Africa  Mission.  The  Society'.s 
field  lies  between  the  Luapula  (Congo)  and  Lake 
Mweru  on  the  west,  and  a  line  rvmning  north  and 
south  about  35  miles  east  of  Abercorn  on  the  east. 
The  northern  boundary  of  the  Society's  sphere  is  the 
Congo-Beige  frontier,  the  south  shore  of  Lake  Tan- 
ganyika and  the  parallel  of  latitude  running  through 
Kasanga.  The  soutliern  boimdary  is  approximately 
a  line  di-awn  from  the  Grovernment  station  at  Kawambwa 
(20  miles  south-east  of  Moereshi)  throiigh  Mpolokoso 
to  the  neighbourhood  of  Mambwe  (one  of  the  eastern 
out-stations  of  Kawimbe)  on  the  Stevenson  road.  The 
whole  of  this  is  situated  in  the  northern  j)art  of 
Northern  Rhodesia  except  a  small  tract  of  country  in 
German  East  Africa  extending  as  far  as  Kasanga 
(Bismarckl)urg)  on  the  south-eastern  shore  of  Lake 
Tanganyika. 

The  Society  commenced  work  in  Central  Africa  in 
the  year  1877,  but  its  missionaries  have  only  been  at 
work  in  the  area  now  occupied  since  1887.  Its  present 
European  staif  consists  of  10  missionaries. 

Part  of  the  territory  recognised  as  the  Society"? 
field  lies  within  the  sleeping  sickness  area,  especially 
that  adjoining  the  west  shore  of  Lake  Mweru  and  the 
southern  shore  of  Lake  Tanganyika. 

I  visited  the  whole  of  the  Society's  Central  Africa 
field  in  the  present  year,  and  was  travelling  through  it 
during  the  months  of  April,  May,  and  June. 

The  steps  taken  by  the  local  administration  to 
stamp  out  sleeping  sickness  in  the  area  seemed  to 
have  met  with  great  siiccess.  I  was  informed  that  in 
the  Society's  field  of  operations  there  was  only  one 
fresh  case  dvning  1912. 

Complaints  were  made  to  me  by  the  natives, 
especially  in  Tanganyika  district,  that  the  operation  of 
the  Sleeping  Sickness  Regulations  had  been  a  great 
hardship  because  they  had  been  moved  from  their 
homes  on  the  shores  of  the  lake  and  had  been  j)revented 
from  fishing  in  these  waters.  Fish  had  been  the  main 
article  of  food  for  many  years  amongst  the  people  in 
the  neighbourhood  of  the  lake,  and  they  resented  the 
fact  that  they  were  no  longer  permitted  to  obtain  fish. 
I  A?as  informed  that  similar  restrictions  did  not  exist 
in  the  German  territory,  and  that  this  had  led  to  large 
numbers  of  natives  escaping  from  Northern  Rhodesia 
over  the  boundary  in  spite  of  Government  regulations 
to  the  contraiy  and  of  the  efforts  made  to  stop  the 
emigration. 

I  heard  complaints  with  regard  to  the  policy  of 
establisliing  game  reserves.    It  was  pointed  out  to  me 


that  wherever  game  aboimds  carnivora  abound,  making 
the  district  dangerous  to  natives  and  to  white  men. 
I  met  with  abundant  evidence  of  the  danger  from  lions 
during  my  journey.  In  the  neighbourhood  of  the 
Society's  station  at  Mbereshi,  20  miles  north-east  of 
the  Government  station  at  Kawambwa,,  I  was  informed 
that  during  the  previous  few  months  23  people  had 
been  killed  by  lions.  A  few  weeks  before  I  arrived  a 
lion  had  entered  a  hos[)ital  hut  in  the  station  and 
killed  a  leper.  Lions  had  also  destroyed  donkeys  and 
cattle  belonging  to  the  Mission.  I  visited  Chiengi,  on 
the  north-west  shore  of  Lake  Mweru,  and  was  informed 
that  53  natives  had  been  killed  by  lions  in  this  district, 
in  a  short  time.  On  my  journey  to  Mbereshi  I  passed 
through  a  village  where  three  women  had  been  killed 
by  a  lion  on  the  previous  night.  At  Kambole,  another 
station  of  the  Society  near  the  south  end  of  Lake 
Tanganyika,  six  miles  from  the  Government's  old 
station  at  Katwe,  lions  and  leopards  were  frequent 
visitors  at  night. 

All  our  missionai'ies  stated  that  the  nuisance  from 
these  carnivora  had  greatly  increased  in  recent  years, 
and  they  ascribed  the  increase  to  the  policy  of  game 
reserves  and  to  the  regulations  preventing  the  natives 
from  shooting.  Complaints  were  made  that  it  was  a 
hardship  on  the  natives  not  to  be  able  to  shoot  animals 
that  were  destroying  their  gardens  except  by  paying  a 
pi'ohibitive  licence. 

The  consensus  of  opinion  of  the  Society's  mission- 
aries at  the  south  end  of  Lake  Tanganyika  was  to  the 
efiect  that  the  tsetse-liy  mcreases  and  spreads  as  the 
game  increases 

It  was  pointed  out  to  me  that  in  cattle  disease  it 
was  possible  to  isolate  a  herd  of  cattle,  but  that  game 
coidd  not  be  isolated,  and  therefore  the  disease  spreads 
from  herd  to  herd. 

Another  matter  which  has  an  indirect  bearing  upon 
the  spread  of  sleeping  sickness  is  the  smuggling  which 
is  constantly  going  on  round  the  south  end  of  Lake 
Tanganyika  in  spite  of  the  eiforts  of  the  administration 
to  stop  it.  This  smuggling  constantly  takes  the 
natives  through  the  danger  zone  of  the  sleeping  sick- 
ness area.  I  was  informed  that  the  Swahili  smuggle 
rubber  and  ivory  from  the  Congo  Free  State  throiigh 
Rhodesia  to  Bismarckbm-g,  passing  through  the  fly 
belts  and  constantly  travelling  to  and  fro  between 
affected  areas.  I  am  informed  that  there  are  state- 
ments abou.t  this  matter  in  Mr.  Cidlen  Gouldsbury's 
book.  "  The  African  Year,"  published  in  1912,  but  I 
have  had  no  opportunity  of  consulting  the  book.  Mr. 
Gouldsbiu-y  is  a  Native  Commissioner. 


Mr.  Allan  Kinghorn,  Medic 

Big  Game  as  a  Reseetoir  of  Human 
Teypanosomiasis  and  the  Question  of  its 
Destruction  in  Northern  Rhodesia. 

As  the  result  of  the  past  three  years"  work  on 
sleeping  sickness  in  this  countiy,  I  have  been  led  to 
the  following  conclusions  : — 

1.  Hiiman  trypanosomiasis  is  due  to  infection  by 

Tryp.  rhodesiense,  Stephens  and  Fantham. 

2.  The  disease  has  not  been  recently  introduced, 

but  is  of  old  standing,  and  has  now  reached  a 
state  of  comparative  equilibrium. 


[  Officer,  Northern  Rhodesia. 

3.  One  of  the  trypanosomes  infecting  game  and 
Glossina  m.orsitans  is  identical  with  the  human 
parasite,  i.e.,  it  is  Tryp.  rhodesiense. 

1.  Identity  of  the  Human  Trypanosome. 

The  strain  from  which  Tryp.  rliodesiense  was 
originally  described  by  Stephens  and  Fantham  was 
derived  from  a  European  who  had  been  infected  in  the 
Luaiigwa  Valley.  This  parasite  presented  certain 
peculiar  features,  both  morijhological  and  J^iological, 
which  sufficed  to  distinguish  it  from  Tryp.  gamhiense. 
Briefly  these  consisted  in  a  marked  j)osterior  displace- 
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ment  of  the  maeronucleus,  which  occasioniiUy 
proceeded  to  such  a  degree  that  it  was  actually 
situated  behind  the  micronucleus,  and  in  a  decidedly 
higher  degree  of  virulence  for  laboratory  animals. 

During  the  continuance  of  the  Luangwa  Sleeping 
Sickness  Commission,  strains  of  trypanosomes  from 
16  cases  of  the  disease  were  studied,  and  in  each  of 
them  the  morphological  and  biological  peculiarities  of 
Tvyp.  rhodesiense  were  observed.  These  cases  origi- 
nated chiefly  in  the  Luangwa  Valley,  but  a  few  from 
other  areas,  e.g.,  the  vicinity  of  the  Livingstone  memo- 
rial to  the  west  of  Serenje,  and  the  district  lying 
between  Ndola  and  Kausaushi,  were  also  obtained. 

The  Royal  Society's  Nyasaland  Commission  has 
shown  that  the  infections  in  that  territory  are  diie  to 
the  same  parasite.  In  Portuguese  East  Africa  this 
has  been  proved  by  Taute,  and  in  Southern  Rhodesia 
by  Bevan.  That  is  to  say,  in  all  South-East  Central 
Africa,  where  Glossina  moisitans  exists  in  the  absence 
of  Glossina  pcdpalis,  the  cause  of  the  human  disease  is 
Trypanosoma  rhodesiense. 

1.  Age  of  the  Infection. 

Attention  was  first  drawn  to  the  Luangwa  Valley 
as  a  focus  of  sleeping  sickness  by  the  occurrence  of 
several  cases  of  the  disease  amongst  Eui-opeans  in  the 
years  1909  and  1910.  It  was  natui'ally  thought  that 
the  disease  had  extended  from  the  foci  on  the  Luapula 
River,  Lake  Mweru,  or  Lake  Tanganyika,  and  also 
that  possibly  the  presence  of  Glossina  palpalis  had 
been  oveiiooked.  However,  it  w.as  proved  that  this 
tsetse  fly  did  not  exist  in  the  area  in  question,  and 
eventually  it  was  shown  that  Glossina  morsitans,  which 
is  particularly  abundant,  was  the  vector.  The  trypa- 
nosome  differed  from  Tryp.  ganibiense,  and  the  question 
arose,  from  whence  had  it  come  ? 

Native  evidence  was  obtained,  and  was  to  the  effect 
that  a  disease,  known  in  various  localities  as  "  Chilo- 
tera."  "  Chivilwa,"'  and  "Nyamakazi"  had  long  been 
recognised,  that  is,  for  at  least  two  or  three  genera- 
tions. The  symptoms  of  this  disease  are  descriljed  as 
being  headache,  fever,  emaciation,  and  oedemata,  so 
that  it  bears  a  striking  resemblance  to  sleeping  sick- 
ness. Caution  must,  of  course,  be  observed  in 
accepting  native  evidence  on  such  a  subject,  but  as  it 
is  everywhere  quite  definite,  and  as  no  history  of  any 
epidemic  exists,  it  is  jjrobable  that  the  disease  known 
under  these  names  is  in  reality  trypanosomiasis. 

Quite  apart  from  the  native  evidence,  however,  the 
history  of  the  disease  is  not  consistent  with  the  theory 
that  it  is  a  new  imi^ortation.  As  stated  above,  the 
first  definite  information  was  obtained  in  1909,  prior 
to  which  date  no  competent  examination  of  the  natives 
had  ever  been  undertaken.  During  1909  and  1910  a 
large  portion  of  the  Luangwa  Valley  was  examined  Ijy 
Dr.  Leach,  who  found  a  number  of  cases,  though  the 
j)roportion  to  the  population  was  small. 

In  October  1911,  I  examined  1,332  natives  in 
20  villages  in  the  Mpika  portion  of  the  Luangwa 
Valley  and  isolated  five  cases  of  the  disease,  whUe  in 
June  1913,  in  the  same  villages,  I  palpated  1,155 
people  without  finding  a  single  case. 

During  the  months  December-February  1911-12, 
Dr.  Wallace  examined  10,209  natives  in  154  villages 
in  the  Lundazi  portion  of  the  Valley,  and  isolated 
eight  cases  of  the  infection,  while  during  July.  Sep- 
tember, and  October  1913  I  palpated  10,576  in  the 
same  154  villages  and  diagnosed  six  cases.  It  may 
be  added  that  all  these  examinations  were  carried  out 
with  the  help  of  accurate  censvises,  so  that  a  very  high 
percentage  of  the  availaljle  population  was  seen. 

We  have,  therefore,  the  following  definite  figures 
for  exactly  the  same  localities,  many  hundreds  of 
sqiiare  miles  in  extent : — 


Year. 

Number 
examuieil. 

Number  of 
Cases. 

Per  cent, 
infected. 

1911 
1913 

11,541 
11.731 

13 

6 

0-11 
0-05 

Thus,  after  a  lapse  of  from  20-24  months,  the 
disease  had  retrogressed  to  such  an  extent  that  only 
half  as  many  cases  were  found  on  the  second  as  on  the 


first  occasion.  And  it  must  l^e  Ijorne  in  mind  that 
this  change  had  occurred  despite  the  presence  of 
factors  which  should  have  favoured  its  advance. 
Laveran  and  Mesnil  state,  "Les  guerres  et  la  famine 
'•  out  favoi-ise,  en  Afrique,  la  propagation  de  la 
"  maladie  du  sommeil ;  c'est  la  consequence  ordinaire 
"  de  ces  fleaux  sur  les  maladies  epidemiques,  et  la 
"  maladie  du  sommeil,  habituellement  endemique, 
"  pent  prendre  la  caractere  epidemique." 

Owing  to  the  failure  of  .the  rains  in  the  season 
1911-12,  and  to  the  floods  which  occurred  dui-ing 
the  wet  season  1912-13,  the  people  were  suffering 
from  chronic  hunger,  which  amounted  to  absolute 
famine  in  some  instances.  I  saw  several  villages 
which  were  temporarily  deserted  through  lack  of  food, 
and  in  most  of  them  many  of  the  inhabitants  had  left 
for  the  same  reastin  to  visit  relatives  in  more  favoured 
localities. 

The  fact  that  the  disease  has  remained  stationary, 
if  not  actually  retrogressed,  during  the  past  two  or 
three  years  is  corroborated  by  other  medical  oflicers 
who  have  worked  in  the  Luangwa  Valley.  Thus  in  a 
group  of  villages  near  Chinundais,  some  40  miles 
north  of  Fort  Jameson,  in  which  in  1910  Dr.  Leach 
found  five  cases,  he  was  unable  in  August  1913  to 
find  a  single  one.  I  believe  I  am  correct  in  saying 
tliat  the  Principal  Medical  Officer,  Dr.  May,  has  had 
a  much  similar  experience  in  the  Petauke  portion  of 
the  Valley. 

The  consensus  of  oi^inion  is,  therefore,  that  the 
disease  is  endemic,  and  shows  no  tendency  whatever 
to  assume  epidemic  proportions  stich  as  might  be 
expected  were  it  of  recent  introduction.  In  the 
experience  of  the  Congo  Free  State  and  Uganda,  we 
have  evidence  of  what  rapid  strides  the  disease  makes 
in  virgin  ground.  Nothing  of  the  sort  has  happened 
in  this  country,  and  the  conditions  obtaining  here  may 
with  much  greater  propriety  be  comj)ared  with  those 
found  on  the  West  Coast  of  Africa.  The  disease  has 
there  admittedly  been  present  for  at  least  a  century, 
and  exists  in  an  endemic  form.  In  the  portion  of 
Ashanti  with  wliich  I  am  familiar,  the  disease  is 
perfectly  well  recognised  by  the  natives,  who,  however, 
have  no  tradition  of  an  epidemic.  They  say  it  was 
known  to  their  fathers  and  grandfathers,  and  that  a 
case  crops  up  here  and  there,  l^ut  never  many  at 
a  time.  Much  the  same  thing  is  said  T)y  the  natives  in 
Rhodesia. 

In  1910,  I  palpated  some  16,654  natives  in  the 
AVestern  Province  of  Ashanti  and  isolated  97  cases. 
This  gives  a  percentage  of  infection  of  0  ■  58,  though 
probal)ly  this  understates  the  actual  percentage  slightly. 
Quite  recently  (Sejjtember  1913),  I  have  heard  from 
the  Medical  Officer  who  has  been  in  charge  of  Sleeping 
Sickness  Investigation  since  I  left  the  country,  and  he 

says,    "  I  did  the  Western   Province  again  

examined  39.742,  and  only  found  87  new  cases,"  a 
percentage  of  0'21. 

The  resemblance  between  the  conditions  obtaining 
in  this  portion  of  West  Africa  and  those  in  the 
Luangwa  Valley  in  Rhodesia  are,  therefore,  very 
striking,  and  jooint,  in  my  opinion,  to  the  conclu.sion 
that  the  disease  in  this  country  is  an  old  one  which  is 
now  found  in  an  endemic  form  only. 

It  has  been  argued  that  the  comparatively  large 
nttmber  of  cases  which  occurred  amongst  Europeans 
tra^'elling  in  the  Luangwa  Valley  during  the  years 
1909  and  1910  is  an  indication  of  the  disease  being 
a  new  one.  Certainly  tlie  diagnosis  of  four  oi-  five 
cases  in  quick  succession  was  striking,  but  it  may  be 
observed  that  Europeans  in  this  country  are  living  in 
a  strange  environment,  under  exceptional  climatic  con- 
ditions, and  in  most  cases  in  a  much  rougher  manner 
than  that  to  which  they  have  been  accustomed,  all 
factors  which  would  render  them  more  suscepti1)le  to 
any  infection.  Owing  to  the  imperfect  condition  of 
the  records  it  cannot  be  stated  definitely  that  no  cases 
had  occurred  amongst  the  white  population  prior  to 
1909.  Moreover,  it  is  my  ojjinion  that  the  true  epide- 
miology of  the  disease  can  be  learnt  witli  much  greater 
certainty  by  studying  its  course  amongst  the  indi- 
genous population  rather  than  amongst  an  alien  and 
transient  one. 
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3.  Identity  of  th<i  "  Game  "  and  "Fly  "'  Strains. 

Laverau  aud  Mesnil  state  that  the  determination 
of  the  species  of  any  trypanosome  rests  upon  a 
study  of  : — 

1.  The  Morphology. 

2.  The  Pathogenicity. 

3.  Special  methods  : — 

(a)  Cross-immunisation. 

(b)  Serum  diagnosis. 

To  these  may  now  be  added  a  fourth  method — the 
manner  in  which  the  trypanosome  develoj)s  in  the  in- 
vertebrate host  and  the  portion  of  the  fly  in  which  it 
takes  up  its  station  at  the  completion  of  development. 

The  third  method  of  identification,  in  so  far  as  it 
alfects  the  strains  imder  consideration  is  at  once  put 
out  of  court  hj  the  fact  that  it  has,  up  to  the  present, 
been  impossible  to  immunise  any  experimental  animal 
against  them. 

As  regards  methods  (1)  and  (2),  the  morphology  of 
the  "  game  and  "  fly  "  strains  is  exactly  that  of  the 
"  human  "  strain  of  Tryp.  rhodesiense,  and  the  patho- 
genicity of  all  three  shows  a  most  remarkable  similarity. 
So  close  is  the  resemblance  of  the  three  in  every 
particular  that  we  could  come  to  no  other  conclusion 
than  that  they  were  one  and  the  same  organism,  namely. 
Try  p.  rhodesiense. 

Further,  it  was  found  that  on  the  completion  of  the 
develoj)ment  of  this  trypanosome  in  Glossina  morsitans, 
the  salivary  glands  of  the  fly  were  invariably  invaded 
before  it  became  capable  of  transmitting  the  virus,  and 
a  dissection  of  nattu-ally-inf  ected  tsetse  flies  which  were 
transmitting  the  aj)parently  identical  parasite,  revealed 
the  fact  that  the  salivary  glands  were  infected.  We 
have,  therefore,  an  additional  point  of  resemlilance 
between  the  "human"  and  "fly"  strains,  and  this 
should  be  emphasised  as  none  of  the  other  trypano- 
somes  which  we  encountered,  namely,  Tryp.  vivax, 
nanuni,  -pecorum  and  simia?  {irjnotum)  invade  the  salivary 
glands  of  the  invertebrate  host. 

The  conclusion  which  we  reached  that  the  "  game  " 
and  "fly"  strains  are  Tryp.  rhodesiense,  has  been  fully 
confirmed  by  the  Royal  Society's  Commission,  though 
they  are  of  the  opinion  that,  while  the  "  human," 
"  game,"  and  "  fly  "  strains  are  identical,  reasons  exist 
for  identifying  Tryp.  rhodesiense  with  Tryp.  brucei.  This 
view,  however,  is  not  accepted  by  many  observers,  e.g., 
Stephens,  Laveran,  and  others. 

Taute  has  also  borne  testimony  to  the  extremely 
close  resemblance  between  the  human  strain  and  that 
obtained  from  game  and  domestic  stock  in  Portuguese 
East  Afi'ica, — "  Es  wurden  somit  unter  37  Stiick  Wild 
durch  Blutiiberimpfi;ng  auf  Affen  und  Hunde  im  ganzen 
6  mal  Trypanosomen  nachgewiesen,  die,  wie  im  f  olgenden 
gezeigt  wird,  in  ihrem  Aussehen  und  Aihrer  Pathogenitat 
fiir  Tiere  vollkomen  dem  Tryp.  rhodesiense  gleiehen." 
But  while  stating  this,  he  believes  that  he  has  shown 
that  the  two  are  not  identical  by  twice  feeding  l)red 
Glossina  morsitans  infected  with  the  game  strain  on 
man,  and  once  directly  inoculating  the  same  strain. 
Apparently  all  these  experiments  were  carried  out  on 
himself,  and  as  he  is  satisfied  that  the  three  game  strains 
are  identical,  the  whole  series  becomes  reduced 
X^ractically  to  a  single  experiment.  Until  some  worker 
has  suificient  confidence  in  the  resialt  to  confii-m  Taute's 
obsei'vations,  I  consider  they  cannot  be  accepted  as 
conclusive.  If  they  are  accepted,  it  would  mean  that 
in  certain  localities  two  strains  of  typanosomes  exist 
which  are  absolutely  indistinguishable  except  by 
inoctdating  human  beings.  So  far  as  I  am  aware  this 
would  be  unique. 

4.  Should  the  Game  be  destroyed  ? 

Should  Taute's  conclusions  be  regarded  as  correct, 
it  may  be  said  at  once  that  no  possible  excuse  can  be 
foiind  for  destroying  the  game  in  so  far  as  it  is  a 
reservoir  of  the  human  virus. 

If,  on  the  other  hand,  the  view  accepted  by  us  and 
the  Royal  Society's  Commission — that  the  game  and 
fly  strains  are  identical  with  Tryp.  rhodesiense — be 
regarded  as  the  more  correct  one,  the  case  is  altered  to 
a  slight  degree.  The  game  now  becomes  the  principal 
reservoir  of  the  vims,  in  Luangwa  Yalley  to  the  extent 
of  16  per  cent.  Superficially,  therefore,  it  might  at  once 
be  concluded  that  the  game  must  be  destroyed.  But 


in  view  of  the  known  position  of  sleeping  sickness  since 
1910.  can  this  be  justified  ?  The  available  statistics, 
compiled  by  competent  observers  throughout  the  whole 
extent  of  the  Luangwa  Valley,  show  clearly  that  the 
disease  shows  absolutely  no  tendency  to  become 
epidemic,  but  on  the  contrary  a  tendency  to  retrogress, 
altliough  all  the  conditions  favourable  to  its  spread, 
viz.,  an  abundant  reservoir,  an  ubiquitoiis  and  j)lentiful 
vector,  and  lowered  vitality  amongst  the  natives,  have 
been  present.  The  proportion  of  cases  found  during 
1913.  8  per  10,000  (15  cases  amongst  17,178  natives), 
cannot  possibly  be  regarded  as  a  serious  matter,  and 
the  data  show  that  this  proportion  compares  very 
favourably  with  that  found  some  two  or  three  years 
ago.  The  death  rate  from  several  other  diseases  is 
much  higher  than  that  from  sleeping  sickness. 

Moreover,  it  should  be  rememliered  that  the  removal 
of  tlie  game  alone  will  not  solve  the  difficidty.  The 
parasite  has  been  found  in  domestic  animals  by  several 
indej^endent  observers :  in  the  Luangwa  Yalley  by 
Kinghom  and  Yorke,  in  Nyasaland  by  Bruce  and  his 
co-workers,  and  in  Portuguese  East  Africa  by  Taute. 
Logically,  therefore,  the  domestic  stock  in  all  these 
ai'eas  woitld  have  to  be  removed  as  well.  In  those 
localities  in  which  the  natives  possess  herds  of  these 
animals,  it  is  probable  that  such  a  stej)  would  lead  to 
political  complications,  and  in  view  of  the  uncertainty 
which  exists  as  to  the  ultimate  effect  on  tsetse  flies  of 
the  destruction  of  the  game  and  stock,  it  should  not  be 
undertaken  without  the  fullest  and  most  careful  con- 
sideration. 

The  smaller  vermin  are  not  of  such  great  im- 
portance, as,  with  few  exceptions,  they  are  nocturnal 
in  their  habits. 

On  the  plateau  in  Northern  Rhodesia  the  case  for 
the  destruction  of  the  game  becomes  much  weaker 
Here  it  is  infected  with  Tryp.  rhodesiense  to  the  extent 
of  only  some  3  per  cent.  ;  the  examination  of  the 
natives,  so  far  as  it  has  been  accomplished,  has  revealed 
the  presence  of  only  some  two  or  three  cases  of  the 
disease  amongst  some  thousands  of  inhabitants;  only 
one  Glossina  morsitans  in  1,500  was  found  to  be  capable 
of  transmitting  the  j)ai-asite  in  nature,  and,  finally,  the 
meteorological  conditions  olitaining  during,  at  least, 
two-thirds  of  the  year,  are  such  as  to  preclude  the 
complete  development  of  the  trypanosome  in  the  fly. 

In  my  opinion  another  very  valid  reason  for  not 
exterminating  the  game  at  the  present  time  is  found 
in  the  uncertainty  which  exists  as  to  the  exact  relation- 
ship obtaining  between  the  game  and  tsetse  flies. 
There  are  almost  as  many  vievv's  on  this  question  as 
there  are  observers,  and  this  may,  perhaps,  be  taken 
as  a  criterion  of  the  actual  knowledge  we  possess. 
So  far  as  I  am  enabled  to  judge,  after  some  seven 
years"  experience.  I  do  not  think  that  the  destruction 
of  the  game  would  result  in  the  absolute  disappearance 
of  the  fly,  and  until  it  has  been  conclusively  shown 
that  this  will  be  the  result  I  consider  that  the  exter- 
mination of  the  fauna  woidd  not  be  justified.  Experi- 
ments which  would  settle  the  point  have  been  outlined, 
and,  as  the  question  is  one  which  intimately  concerns 
all  the  African  colonies,  the  expense  should  not  prove 
an  insuperable  obstacle. 

To  sum  up,  therefore,  I  consider  that  the  destruction 
of  the  game,  as  a  reservoir  of  human  trypanosomiasis, 
is  not  warranted  at  the  present  time,  since — • 

1.  The  disease  is  in  alstationary,  if  not  retrogressive, 

condition,  and  the  incidence,  8  per  1,000, 
comparatively  unimportant. 

2.  Some  doubt  exists,  in  view  of  Taute's  work,  as 

to  the  identity  of  the  trypanosomes  infecting 
man  and  game. 

3.  The  destruction  of  the  game  involves  that  of  any 

domestic  stock  in  the  aff'ected  areas. 

4.  The  question  of  the  relationship  existing  between 

game  and  tsetse  flies  has  not  been  settled. 

I  have  above  only  considered  the  question  of  the 
destruction  of  the  game  and  stock  in  so  far  as  it  acts 
as  a  reservoir  of  the  human  virus.  If  we  consider 
them  in  so  far  as  they  act  as  reservoirs  for  all  the 
pathogenic  trypanosomes  their  destruction  might  be 
justified  to  a  much  greater  extent.  In  the  Luangwa 
Yalley  we  found  that  at  least  57 '  5  per  cent.,  and  on 
the  plateau  23 '3  per  cent.,  harboured  trypanosomes  of 
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this  character,  aud  in  all  probability  tlie  actual  per- 
centages should  be  placed  much  higher.  Moreover,  a 
large  percentage  of  the  native  stock — dogs,  goats, 
sheejJ,  and  cattle — were  found  to  be  similarly  infected, 
so  that  the  destruction  of  the  game  automatically 
involves  that  of  the  stock.  In  a  farming  community 
this  is,  of  course,  a  very  serious  matter,  though 
undoubtedly  European  settlers  have  acted  very  un- 
wisely in  buying  stock  indiscriminately  from  the 
natives  without  making  any  enquiries  as  to  the  place 
of  origin  of  such  stock.  As  a  general  rule  such  pur- 
chases are  allowed  to  run  with  the  healthier  stock,  and 
it  is  possible  that  some  of  the  ou.tbreaks  of  tryjjanoso- 
miasis  amongst  domestic  animals  can  be  traced  directly 
to  this  priicedure,  particularly  in  cases  where  tsetse 
flies  have  not  been  found. 

Several  of  the  ai'guments  against  the  destrueti(.)n,  of 
the  game  and  domestic  stock  as  a  reservoir  of  the 
human  disease  ajiply  with  equal  force  against  its 
extermination  as  the  reservoir  of  animal  trypano- 
somiasis. Moreover,  North-Easteni  Rhodesia  is  as  yet 
very  sparsely  settled,  and  the  game  can  well  ])e  left 
undisturbed  for  at  least  a  few  years  until  the  "  game 
and  fly  "  question  has  been  settled. 

5.  Do  the  Natives  possess  any  im  m  uiiity  ? 

There  is  one  question  which  naturally  arises  from 
the  foregoing  statements  al.X)ut  human  trypano- 
somiasis,— How  can  the  very  low  incidence  of  the 
disease  be  explained  if  such  a  large  percentage  of  the 
game  acts  a  reservoir,  and  the  vector  is  so  plentiful  ? 
If  our  results  at  Nawalia  are  applicable  to  the  whole 
valley,  16  ])ev  cent,  of  the  game  is  infected,  and  1  tly 
in  500  is  capable  of  transmitting  the  virus.  The  lly 
and  game  is  abundant  over  the  whole  extent  of  the 
region,  and  it  is  therefore  pi-obable  that  in  the  course 
of  any  one  year  a  native  will  be  bitten  by  an  infected 
fly,  more  particnilarly  the  men,  as  they  spend  much  of 
their  time  in  the  bush,  travelling,  hunting,  cutting 
trees,  collecting  honey,  and  various  other  oc(;upations. 
Yet  only  an  occasional  one  contracts  the  disease. 

The  conditions  in  this  country  are  almost  exactly 
comparable  with  those  obtaining  in  Ashanti.  There 
the  tsetse  fly  (Glossnia  palpalis  more  particularly)  is 
al)undant.  and  may  be  caught  in  the  houses  in  many 
of  the  villages  ;  al)out  1  per  cent,  of  the  total  popula- 
tion is  infected  and  is  not  segregated ;  and  the 
meteorological  conditi(3ns  are  extremely  favourable  to 
the  development  of  the  parasite  in  the  fly.  Yet  the 
disease  shows  no  tendency  to  Ijecome  epidemic. 

Whatever  views  m,ay  be  held  on  the  subject,  it  is  an 
extremely  difiicult  matter  to  advance  cogent  arguments 


in  tav(_)ur  of  them,  but  in  spite  of  the  difficulty  of 
proving  such  an  assertion,  I  am  inclined  to  agree  with 
the  suggestion  that  the  natives  may  possess  a  certain 
degree  of  immunity. 

We  have  shown  that  when  once  a  tsetse  fly  (Glossina 
vi.orsitans)  becomes  capable  of  transmitting  Tnjp. 
rhodes/'eiise  it  retains  that  power  during  its  life,  and  is 
infective  to  small  animals  at  every  meal.  In  theory, 
thei'efore,  it  should  be  capable  of  infecting  man 
similarly,  tlitiugh  in  view  of  what  I  have  said  above,  it 
seeais  probable  that  this  is  not  the  actual  case.  On 
the  assumption  that  the  game  strain  is  not  identical 
with  the  human  one,  Taute  explains  his  failure  to 
become  infected  on  the  grounds  that  the  game 
trypanosome  does  not  find  the  required  conditions  in 
the  human  body  to  enable  it  to  propagate.  What 
these  conditions  ai-e  he  does  not  say,  but  in  any  event 
it  would  not  explain  the  conditions  of  affairs  found  in 
parts  of  West  Africa.  We  have  still  to  account  for 
the  endemicity  of  the  disease  there.  Todd,  who  has 
had  an  extremely  large  and  varied  experience  of 
sleeping  sickness,  has  come  to  the  conclusion  that  in 
the  Gambia  relative  immunity,  at  least  amongst  the 
older  people,  does  exist. 

The  objection  to  the  immunity  theory  wouhl  rest  in 
the  fact  that  to  acquire  such  a  condition,  infection  liy 
the  virus,  either  alive  or  dead,  is  a  necessary  antecedent, 
aud  that  there  is  no  evidence  whatever  to  show  that 
infection  by  Tnjp.  rhodesiense  is  ever  followed  by 
recovery.  Certainly  in  all  diagnosed  cases  deatli  has 
been  the  result,  but  this  does  not  necessarily  imply 
that  every  human  being  who  is  bitten  by  an  infected 
fly  contra.cts  the  disease,  and  if  such  an  occurrence  is 
l)ossible,  as  it  would  apjjear  to  be  if  our  conclusions  are 
justitted,  is  it  unreasonable  to  suppose  that  the  injected 
trypanosomes  during  their  transitory  life  in  the  human 
host,  or  even  after  they  have  been  killed  oft',  will  not 
stimulate  the  body  to  produce  protective  substances 
against  the  virus  ?  Recent  experiments  on  immunisa- 
tion would  indicate  that  there  may  be  some  support 
for  sTieh  a  view. 

But  whatever  theory  may  be  advanced  to  account 
for  the  low  incidence  of  the  disease,  I  think  there  can 
be  no  doubt  of  the  essential  fact  that,  so  far  as  it  is 
possible  to  form  any  judgment,  the  disease  in  this 
country  shows  no  tendency  to  advance.  So  long  as 
this  is  the  case,  I  consider  that  the  destruction  of  the 
game  is  aljsolutely  unwarrantable,  in  view  of  the 
unsettled  state  of  the  "  game  and  fly  question. 

M])ika,  N.  Rhodesia. 

2nd  April  1914. 


Mr.  W.  A.  i\rui!lUY, 

The  views  I  hold  on  the  subjects  of  the  terms  of 
reference,  based  on  my  12  years'  experience  in  British 
Nyasaland,  and  thi'ee  years  of  sleeping  sickness,  are 
briefly  these. 

1.  In  my  mind  there  is  no  doubt  as  to  the  c\ilpa- 
Iiility  of  l_ioth  G.  nwrsitans  flies  and  wild  game  in  the 
transmission  of  trypanosome  infections  of  man  and 
stock.  In  1909  I  discovered  that,  our  cattle  at  Mvera 
Mission  Station  (2  miles  from  the  present  Royal 
Society  Cummisslon  Laboratory  under  Surgeon- General 
Sir  David  Bruce  at  Kasu),  as  well  as  those  of  neigh- 
bouring native  chiefs,  were  dying  of  a  trypanosome 
disease,  contracted  in  the  vicinity,  whereas  they  had 
been  quite  healthy  before.  This  coincided  with  the 
spread  of  wild  game  (eland  and  kudu),  from  the  plains 
below,  accompanied  by  tsetse-fly  ((?.  morsitans),  the 
previous  yeai'.  Prior  to  that  time  no  game  or  fly  had 
lieen  in  that  neighbourhood  since  the  rindei-pest 
epidemic  of  1896. 

Other  similar  cases  could  be  cited.  With  regard 
to  man,  I  had  the  charge  of  the  sleeping  sickness 
camp  for  native  patients  for  eight  months  from 
Avigust  1910,  and  have  not  the  least  doubt  that  they 
were  infected  through  G.  morsitans. 

2.  I  think  it  very  advisable,  and  also  feasil>le.  to 
carry  out  such  an  experiment.  The  selected  area, 
which  must  be  a  fairly  large  one  to  be  of  value,  would 

()  i;ii:;n 


^[.B.,  Cli.B.  (Edhi.). 

need  to  be  fenced  in  so  as  to  prevent  the  doomed  game 
from  escaping  and  possibly  infecting  other  areas,  and 
also  to  prevent  fresh  game  from  entering  and  i-e-infect- 
iug,  or  merely  sustaining,  the  flies  in  that  area.  Tlie 
value  of  such  an  experiment  would  be  to  prove — 

(a)  Whether  G.  morsitans  would  continue  to  live  in 

an  area  denuded  of  game. 
(h)  Whether,  in  case  they  did  survive  for  a  year  or 

more,  they  lost  their  trypanosome  infections. 
[c)  Whether  the  fly  was  able  to  live  on  the  blood  of 

of  birds,  small  mammals,  &c.,  in  the  absence 

of  larger  wild  game. 

It  would,  of  course,  be  necessary  for  the  success  of 
this  experiment  that  no  natives  should  enter  the  area 
after  the  game  in  it  had  been  killed  off.  Also  a  wide 
stretch  of  clearing,  sufficient  to  detei'  tsetse-flies  from 
crossing  to  and  from  the  selected  area,  would  have  to 
siUTOund  that  area. 

3.  I  believe  the  only  hope  of  exterminating  trypano- 
some diseases  in  Nyasaland  and  Rhodesia  is  to  exter- 
minate or  drive  owt  all  wild  game  within  all  forests 
known  to  shelter,  or  likely  to  shelter,  G.  m.orsitans  fly. 
At  the  same  time  natives  must  be  prevented  from 
re- infecting  the  fly.  I  believe  the  scheme  quite  feasible 
if  the  best  use  were  made  of  the  natives  in  or  around 
those  forests,  to  aid  in  destroying  game. 

R  ;} 
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4.  Strict  measures  should  certainly  be  taken  to 
control  the  movements  of  natives  from  infected  to 
non-infected  areas,  districts,  and  countries.  I  am  con- 
vinced that  the  outbreak  of  sleeping  sickness  in 
Southern  Rhodesia  (about  Salisbury)  duriiag  1912  was 
largely,  if  not  entirely,  due  to  the  escape  of  hundi-eds 
of  natives  from  the  infected  area  near  Kasu  to  Salis- 
bury and  vicinity,  owing  to  lack  of  sufficient  control.  I 
know  this  is  a  very  difficult  matter,  but  not  impossilile, 


I  think,  if  the  Nyasalaud,  N.E.  Rhodesiau,  and 
Portuguese  East  African  Governments  work  together. 

To  my  mind  the  imminent  danger  lies  in  the 
extension  of  human  trypanosomiasis  throughout  every 
tsetse-infected  forest  in  Nyasaland,  Rhodesia,  and 
Portuguese  East  Africa  down  to  Zululand  —  an 
enormous  area. 

The  danger  to  cattle  and  other  domestic  animals  in 
the  same  area  is  equally  great. 


Mr.  C.  0.  OcKENDE^J,  First  Grade  Resident,  Nyasaland. 


Report  on  Game  in  the  Lilongwe  District. 

Lilongwe  is  probably  the  richest  district  in  the 
Protectorate  as  regards  game  of  all  the  common  species 
and  its  genei'al  distribution  throughout  the  district. 

Elephant. — Large  herds  of  elephant  roam  through- 
out the  southei'n  and  western  portions  of  Lilongwe  and 
to  a  lesser  degree  in  the  thick  forests  near  the  lake 
shore  in  the  Dowa  sub-district.  These  herds  consist 
almost  entirely  of  cows  and  their  yoimg,  the  large  bulls 
having  been  shot  out.  They  are  extremely  dangerous 
and  destrucmve.  and  portions  of  the  district  have  been 
rendered  uninhabitable  owing  to  their  depredations. 

Rhinoceros. — Scarce ;  there  are  a  few  in  the  game 
reserve  and  along  the  Marimba  boundary. 

Hippopotamus. — Numerous  ;  found  in  all  the  streams 
and  along  the  lake  shore — are  very  destructive  to  native 
crops. 

Buffalo. — Formerly  very  numerous,  but  almost 
exterminated  by  rinderpest  twenty  years  ago — now 
foimd  in  small  herds  of  ten  or  so  scattered  throughout 
the  district — probably  about  five  hundi-ed  in  all. 

Eland. — The  most  numerous  of  all  game,  generally 
distributed  and  very  destructive  to  native  crops. 
Estimated  number — probably  twenty  thousand. 

Sable  and  Roan  Antelope. — Very  common  and  well 
distributed  ;  the  herds  are,  however,  small  in  comparison 
with  eland. 

Kudu. — A  few. 

Lion. — Many,  often  hunt  in  packs  of  five  or  more. 
Wild  Dog. — Common. 


Zebra,  Hartebeeste,  and  WaterhucTc.  — ■  Numerous 
throughout  the  district. 

PuTcu. — Yery  numerous  along  the  Bua  River,  hwt 
not  met  with  in  other  localities. 

Reedbuck.,  Pigs,  and  smaller  game. — Well  distri- 
buted. 

Crocodile  and  other  Reptilia. — -Common  throughout 
the  district. 

Game  Reserves. — The  only  remaining  game  reserve 
in  the  Protectorate  is  situated  on  the  high  plateau  in 
the  southern  portion  of  the  district  along  the  Anglo- 
Portuguese  boundary.  I  believe  it  was  originally 
intended  as  a  sanctuary  for  elephant ;  the  boundaries, 
being  natui-al  ones,  do  not  prevent  game  from  wander- 
ing and  I  think  it  is  as  plentiful  outside  the  reserve  as 
inside.  There  are  at  present  about  twenty  thousand 
natives  settled  in  the  game  reserve  ;  much  of  the  land 
being  eminently  suitable  for  maize  production. 

Population. — The  popiilation  of  the  distrtct  has  been 
estimated  at  200,000  of  which  about  18,000  are  within 
the  proclaimed  (sleeping  sickness)  area. 

Experiment  in  Game  Destruction. — I  personally 
consider  that  it  would  not  be  feasible  to  utterly  exter- 
minate the  game  in  any  given  locality  of  the  sleeping 
sickness  area  owing  to  the  prohibitive  cost.  Such  an 
experiment  would  be  negative  and  useless  unless 
properly  carried  out  on  a  sufficiently  large  scale  and 
over  a  large  period  of  years.  Heavy  iron  fencing 
would  be  absolutely  essential  to  withstand  bush  fires, 
termites,  and  the  depredations  of  large  game,  and  even 
natives.  I  consider  that  a  minimum  of  50,000L  (fifty 
thousand  pounds)  would  be  necessary  to  ensure  the 
success  of  such  an  experiment. 


Mr.  R.  Paske-Smith,  District  Commissioner,  Uganda. 


This  evidence  refers  to  the  Uganda  Protectorate 
only,  and  is  from  notes  and  reports  made  while  carrying- 
out  the  duties  of  officer  of  sleeping  sickness  preven- 
tive measures.  It  is  therefore  confined  solely  to  the 
trypanosome  infections  afllecting  man.  As  I  have 
not  been  employed  on  the  above  duties  for  the  past 
18  months,  the  evidence  will  not,  I  fear,  be  of  any 
great  value. 

Terms  of  Reference  to  Committee,  sections  2  and  3. 

2.  A  definition  of  the  word  "  game  "  appears  neces- 
sary when  considering  whether  it  is  necessary  and 
feasible  to  cany  out  an  experiment  of  game  destruc- 
tion. If  under  "  game  all  mammals  and  non-mammals 
are  referred  to,  it  would,  in  my  opinion,  be  impossible 
to  carry  out  effectively  any  s\\c\\  experiment  as  the 
destruction  of  game  in  Uganda,  ovsdng  to  the  dense 
vegetation  and  forest  in,  and  adjacent  to,  fly  areas, 
where  the  game  would  find  a  safe  refuge. 

3.  If  only  antelope,  buffalo,  &c.,  are  included  under 
the  head  "  game,"  the  experiment  appears  in  a  more 
feasible  light.  The  destruction  of  these  animals  could 
be  can-ied  out  by  hunters  engaged  for  the  work,  or 
by  the  native  population.  The  cost  of  an  experiment 
carried  out  on  these  lines  would,  of  course,  depend 
on  the  amoumt  of  game  in  the  area  selected  for  the 
experiment.  A  few  cents  for  each  head  killed  woiild 
be  sufficient  inducement  to  natives,  and  it  woitld  be 
possible  in  some  districts  to  organise  large  hunting 
parties  of  the  natives. 

4.  In  selecting  an  area  in  the  Uganda  Protectorate 
suitable  for  an  experiment,  the  distribution  of  game  in 


and  adjacent  to  fly  areas,  the  range  of  the  game,  and 
extent  of  fly  areas  require  consideration.  Antelope 
are  plentiful  in  all  the  fly  areas  in  Uganda,  with  the 
exception  of  the  north  shores  and  islands  of  Lake 
Victoria.  Of  these  areas,  the  most  suitable  for  such 
an  experiment  would  possibly  be  that  part  of  the 
"  Katwe  infected  area"  lying  to  the  north  of  Lake 
Edward  and  the  Kazinga  channel,  and  to  the  west 
of  Lake  George,  and  backed  by  the  foothills  of  the 
Ruwenzori  Mountains.  The  country  comprises  open 
plams  dotted  with  light  scrub,  and  is  easy  to  traverse 
and  hunt  in.  Game  (cobus  cob,  reedbuck,  waterbuck, 
buffalo)  is  plentiful.  Various  fly — palpalis,  morsitans, 
pallipides,  and  fusca — are  found  within  this  area. 
Dr.  Van  Someren  also  found  trypanosome  infection 
affecting  the  stock  in  and  near  this  area. 

5.  The  area  lying  along  the  north  shores  of  Lake 
Victoria  would  also  be  suitable  for  an  experiment,  but 
owing  to  the  scarcity  of  game  the  value  of  any  con- 
chasions  arrived  at  would  be  doubtful.  The  scarcity 
of  game  in  this  area  even  now,  four  years  after  the 
population  was  removed  from  the  shores  of  the  lake, 
would  suggest  that  game  has  played  little  oi-  no  part 
in  the  maintenance  and  spread  of  trypanosome  in- 
fections of  man  in  these  areas,  where  the  ravages  of 
sleeping  sickness  have  been  greatest. 

6.  Under  existing  conditions  the  destruction  of 
game  as  a  preventive  measure  against  the  mainten- 
ance and  spread  of  sleeping  sickness  in  Uganda  does 
not.  appear  necessary.  Glossina  palpalis  is,  I  believe, 
the  sole  carrier  in  this  Protectorate  of  trypanosome 
infection  of  man.    The  areas  in  which  this  fly  is  found 
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are  known  and  defined.  These  areas  are  declared 
infected  areas  and  persons  are  proliiliited  from  entering 
or  communicating  with  them.  Provided,  therefore, 
that  these  areas,  which  generally  comprise  a  two-mile 
strip  of  country  along  the  foreshores  of  the  lakes  and 
rivers  inhal)ited  by  Glosshia palpalis,  ai-e  maintained  as 
prohibited  areas,  there  can  be  no  risk  of  infection  to 
man,  there  being  no  carrier  of  infection  outside  the 
limits  oi  these  areas  to  which  the  game  would  act  as  a 
reservoir. 

Terms  of  Bcforence,  section  4. 

7.  The  extei'mination  of  fly,  Glossina  pulpitli^.  can, 
I  submit,  be  considered  as  an  alternative  and  possi])le 
measure  for  controlling  the  disease  afEecting  man. 
From  observations  made  while  in  charge  of  preven- 
tive measures,  I  am  of  the  oj^inion  that  many  of  the 
infected  areas  in  Uganda  could  be  rendered  fly-free  by 
extensive  clearing.  In  addition  to  any  beneficial 
result  in  controlling  the  maintenance  and  spread  of 
sleeping  sickness,  the  clearing  of  the  foreshores  lying 
along  the  north  of  Lake  Victoria  should  be  of  con- 
siderable economic  value,  as  valuable  plantation  land  at 
jiresent  lying  within  the  infected  and  prohibited  ai'eas 
would  be  reclaimed  and  populated. 

8.  That  the  extermination  of  fly  by  clearing 
measures  is  feasible  is  suggested  by  the  success  of  the 
clearing  operations  which  have  already  been  cai'ried 
out  at  the  ports  and  fen-ies  on  the  lakes,  and  also  by 
the  extreme  clearing  carried  out  lately  on  the  River 
Nile  l:>etween  Masindi  Port  and  Foweira,  where  the 
lianks  of  the  river  have  been  rendered  fly-free  over  a 
length  of  about  60  miles,  the  actual  fly  area  on  this 
stretch  of  river  totalling  about  2"2  miles  in  length  and 
varying  in  width  from  o  or  6  yards  to  200  yards  where 
the  forest  area  is  dense. 

9.  It  is  true  that  fly  have  been  caught  within  the 
cleared  areas  at  the  ports  from  time  to  time,  but  there 
is,  I  think,  usually  an  explanation,  the  fly  following 
natives  and  others  from  adjacent  fly  areas,  or  lieing 
brought  in  by  dhows.  The  dhows  sailing  on  the  lake 
are,  and  will  be,  a  source  of  danger  while  the  areas  on 
the  shores  of  the  lake  remain  infected.  They  are 
often  driven  into  dangerously  infected  fly  areas  by 
stress  of  weather,  proceeding  afterwards  to  one  of  the 
cleared  and  fly-free  ports.  It  remains,  therefore,  to  be 
jjroved,  I  submit,  that  fly  will  reappear  if  clearing 
operations  are  effectively  carried  out  over  extensive 
areas  along  the  foreshores  of  the  lakes  and  rivers. 
The  extermination  of  fly  by  extensive  clearing  opera- 
tions has,  I  believe,  already  been  carried  out  in  German 
East  Africa  with  success,  and  similar  methods  have 
proved  successful  against  other  insect  carriers  of 
disease  in  Panama  and  elsewhere. 

10.  If  the  extermination  of  fly  can  be  carried  out 
successfully  by  the  clearing  of  foi'est,  bush,  and  scrub 
from  the  foreshores  of  fly  areas,  the  question  arises  as 
to  how  long  it  would  be  necessary  to  maintain  the 
clearings,  and  whether  the  vegetation  could  be  allowed 
to  grow  up  again  after  a  period  of  time.  An  experi- 
ment on  these  lines  might  be  cai'ried  out  on  one  or 
more  of  the  isolated  islands  on  Lake  Victoria.  The 
foreshores  of  two  islands  should  be  cleared  when  fly 
are  plentiful  and  the  clearing  maintained  until  the 

Professor  J.  W.  W.  Stephens,  M.D. 

In  attempting  to  answer  the  issues  raised  hy 
([uestions  16*  and  17,  it  will  be  necessary  to  define  as 
precisely  as  j)Ossible  the  terms  we  are  using.  I  shall 
consider  only  those  trypanosomes  which  have  been  or 
may  be  mistaken  for  T.  gambiense  or  T.  rhodesiense. 
They  may  be  classified  in  the  following  way : — 

(A)  Monomorphic  tnipaiiosomes,  i.e.,  all  try[;ano- 
somes,  whether  long  or  short,  which  have  a  free 
flagellum. 

1.  T.  brucei,  Plimmer  and  Bradford,  1899  (or,  as  it 
may  be  called,  Zululand  brucei). 


*  See  Appenilix  j\. 


is  extinct,  and  the  vegetation  then  be  allovved  to  gr  jw 
at  different  pei'iods  on  the  two  islands  after  fly  has 
disappeared.  It  could  then  be  seen  if  fly  will  reappear. 
It  would  be  necessaiy  to  take  strict  precaution  against 
unauthoi'ised  communication  with  the  islands  while 
the  experiments  are  being  carried  out. 

11.  An  experiment  on  a  larger  scale  could  be  car- 
ried out  on  the  mainland  in  the  fly  areas  lying  along 
the  north  shores  of  Lake  Victoria  1:)etween  Kampala 
and  Jinja.  The  coast  line  here  is  regular,  the  fly  areas 
are  distributed  at  intervals  along  the  coast,  and  a  few 
only  comprise  dense  forest, 

12.  I  regret  I  can  give  no  figiu-es  as  to  cost  of 
clearing  in  these  areas.  A  careful,  systematic  exami- 
nation of  the  foreshores  and  forests  in  the  fly  areas 
would  have  to  be  made  before  even  a  rough  estimate 
could  be  prepared.  The  original  cost  of  the  clearings 
carried  out  on  the  River  Nile  near  Masindi  Port  was 
estimated  at  3?.  per  acre,  and  the  maintenance  for 
the  following  year  at  about  \l.  pe]-  acre.  After  this 
period  the  natives  were  expected  to  keep  up  the  areas, 
much  of  the  land  cleared  being  suitable  for  growing 
crops  on.  The  areas  cleared  here  were,  however,  very 
favorirable  for  such  an  experiment,  the  fly  areas  being 
few  and  far  apart  and  covered  with  light  scnib  for  the 
most  i^art,  there  being  little  heavy  timber  to  be 
cut. 

13.  The  cost  of  clearing  on  the  foreshores  of  the 
islands  on  Lake  Victoria  would  be  quite  double  this 
estimate,  owing  to  the  higher  rates  of  wages  ri:  ling  in 
these  districts  and  the  heavier  vegetation  and  forest 
lying  on  the  shores.  It  woiild  be  on  this  account 
necessary  to  carry  the  clearings  further-  back  from  the 
shores  than  was  the  case  on  the  Nile. 

14.  A  scheme  for  clearing  could  possibly  be  carried 
out  in  connection  with  the  supply  of  fuel  to  the 
railway  steamers,  by  which  the  original  cost  of  clearing 
would  be  met,  or  nearly  so.  This  has  already  been 
done  on  the  Entebbe  peninsula,  where  a  trading  firm 
was  granted  the  timber  rights  under  conditions  that 
the  foreshores  of  the  la,ke  were  effectively  cleared  of 
all  bush,  scrub,  &c.  In  some  areas  where  clearing 
would  be  necessary  the  timber  cut  woxxld  be  suitable 
for  building  and  other  purposes. 

15.  No  scheme  of  clearing  on  an  extensive  scale 
could  be  carried  out  in  a  short  period,  owing  to  cost 
and  the  heavy  demands  that  would  have  to  be  made  on 
the  labour  supply  in  the  Protectorate,  which  is  already 
scarce.  There  should,  however,  be  no  difiiculty  in 
providing  a  scheme  for  the  gradual  clearing  of  the 
foreshores  of  Lake  Victoria  on  the  lines  suggested. 

16.  The  banks  of  the  River  Nile  between  Lake 
Albert  and  Nimuli  would  also  be  suitable  for  such  an 
experiment,  and  in  these  districts  the  cost  of  main- 
taining the  cleared  areas  would,  I  think,  be  found  to  be 
small.  I  have  noticed  that  on  the  banks  where  the 
Marine  Dejtartment  has  cut  fuel  for  the  steamei's  the 
forest,  scrub,  &c.  has  not  grown  again,  leaving  a  clean 
grass  bank.  This  is  probably  due  to  the  long  diy 
season  experienced  in  this  part  of  the  Protectorate. 
Fur-ther  north,  in  the  Sudan,  this  is  still  more  noticeable. 
I  was  pointed  out  long  stretches  of  clear  grassy 
banks,  and  was  told  that  these  were  at  one  time,  covered 
with  thick  scrub,  which  had  been  cut  for  fuel. 


D.P.H.,  The  University,  Liverpool. 

There  are  two  opposite  views  as  to  what  trypano- 
some  is  signified  Ijy  this  name : — 

{a)  that  it  is  a-  monomorphic  trypanosome. 
[b)  that  it  is  a  dimorphic  trypanosome. 

(ffl)  The  namf:  T.  hrucei  was  given  in  1899  by 
Plimmer  and  Bradford  to  a  trypanosome  in  a  dog 
lirought  to  England  in  1896  that  had  been  inoculated 
in  Zululand  with  trypanosomes  derived  from  native 
game  (what  particular  species  is  not  known).  All 
figiu-es  and  descriptions  of  this  trypanosome  published 
in  England  refer  to  a  monomorphic  tiypanosome.  The 
trypanosomes  in  old  slides  made  years  ago  in  England 
are  monomoi'phic.  Stephens  and  Blacklock  further 
studied  this  trypanosome  carefully  and  found  that  it 
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was  moiiomorjphic ,  and  hence  they  concbide  that  the 
name  T.  hrncei  is  applicable  solely  to  this  monomorphic 
trypauosouie  dei'ived  from  Zululand.  To  indicate  this 
fact  the  tei-m  Zviluland  brucei  is  convenient  in  order 

,  to  avoid  confusion. 

(b)  On  the  contrary,  Brnce  and  others  have  figured 
trypanosomes  which  are  dimorphic,  from  some  of  the 
old  slides  made  in  Zululand  from  the  blood  of  the 
horse,  donkey,  ox,  monkey,  dog,  but  they  bring  no 
evidence  to  show  that  these  slides  were  made  from 
the  same  strain  of  trypanosomes  as  that  used  for 
inoculating  the  dog  sent  to  England.  We  should 
remember  in  this  connection  that  Bruce  had  inoculated 
dogs  from  a  variety  of  wild  game,  viz.,  wildebeeste, 
kudu,  buslibuck,  and  buffalo.  Bruce  and  others  con- 
clude that  the  trypanosome  from  Zululand  is  ideiitical 
with  the  trypanosome  from  the  Uganda  ox,  which  is 
admittedly  dimoi-phic. 

The  most  important  fact,  however,  is  that  the 
trypanosome  named  T.  brucei  by  Plinimer  and 
Bradford  is  still  kept  alive  in  Liverpool  and  that  it 
is  munomarphic.  Hence  no  dimorphic  trypanosome 
can  be  called  T.  brucei,  and  therefore  the  diniorpliic 
trypanosome  from  the  Uganda  ox  called  T.  brucei  by 
Bruce  should  not  be  so  called.  Stephens  and  Blacklock, 
who  also  worked  with  this  trypanosome  from  the 
Uganda  ox,  have  suggested  the  name  T.  Uganda?  for  it, 
or,  if  people  are  loth  to  use  new  names,  it  should  at 

least  be  qualified  as     T.  brucei,  Uganda."    We  have 

then  two  different  trypanosomes  : — 

(a)  A  mononiorpliic  trypanosome  T.  brucei,  Plimmer 
and  Bradford  (sens  strict)  or  T.  brucei,  Zululand. 

(b)  A  dimorphic  trypanosome  T.  Uganda',  Stephens 
and  Blacklock  or  "  T.  brucei,  Uganda." 

2.  T.  evansi,  Steele,  1885.  This  is  a  mononwrphic 
trypanosome  occurring  in  cattle,  horses,  &c.,  in  Africa 
and  India.  It  camiot  be  distinguished  morphologically 
from  Zululand  brucei,  but  according  to  Laveran  it  can 
be  distinguished  by  biological  tests  {vide  infra),  so  at 
the  present  time  some  authorities  consider  that  T.  e  vansi 
and  Ziiluland  brucei  are  identical,  others  that  they  are 
not. 

3.  T.  equiperdam,  Doflein,  1901.  The  cause  of 
dourine  in  horses  is  a  monomorphic  trypanosome.  It 
cannot  be  distinguished  morphologically  from  Zululand 
brucei  or  T.  evansi,  but  it  can  be  distinguished  clini- 
cally from  the  symptoms  of  dourine  and  by  the  fact  that 
it  is  transmitted  by  coitus  and  not  by  biting  flies  {vide 
also  under  T.  equi).  Neither  of  these  three  tryj^ano- 
somes  could,  however,  be  mistaken  either  for  T. 
gamhiense  or  T.  rhodesiense,  so  we  may  eliminate  them 
from  further  consideration. 

(B)  Dimorphic  trypanosomes,  i.e.,  those  which  not 
only  show  long  and  short  forms  with  a  free  flagellum, 
but  in  addition  short  or  stumpy  fonxis  without  a  free 
flagellum. 

(a)  Without  posterior  nuclei  {i.e.,  nuclei  near  to  or 
even  at  the  posterior  end  instead  of  in  the  middle  of 
the  trypanosome). 

4.  T.  gambiense.  Button,  1902,  in  man. 

5.  T.  multiforme,  Kinghom  and  Yorke,  1912,  in 
bxishbuck,  Rhodesia. 

6.  T.  nigeriense,  Macfie,  1913,  in  man ; 
and  others  imnamed. 

These  three  trypanosomes  are  easily  distinguished  by 
their  morphology  from  the  monomorphic  trypanosomes 
of  the  previous  group,  and  the  dimorphic  trypanosomes 
of  the  next  group,  but  whether  they  represent  three  or 
more  species  or  only  one  is  at  present  unknown. 

(b)  With  posterior  nuclei. 

7.  T.  pecaudi,  Laveran,  1907. 

8.  T.  equi,  Blacklock  and  Yorke,  1913  (syn.  T.  equi- 
perdum  pro  parte). 

9.  T.  ugandx,  Stephens  and  Blacklock,  1913. 

10.  T.   rhodesiense,  Stephens  and  Fantham,  1910 
(syn.  T.'brucei  vel.  rhodesiense) ; 

and  others  unnamed. 
The  question  of  the  identity  or  non-identity  of  the 
members  of  this  last  group  is  a  difficult  one.  Broadly 
speaking,  there  are  two  kinds  of  tests  by  which  we 
can  distinguish  trypanosomes  :  (1)  morphological, 
(2)  biological. 


(7)  Morphological. 

If  we  accept  morphological  identity  as  constituting 
specific  identity  then  all  these  trypanosomes  (7-10) 
are  identical,  hnt  certain  objections  to  this  view  may 
be  mentioned. 

1.  The  trypanosome  of  the  rat  {T.  lewisi)  and  the 
trypanosome  of  the  hamster  {T.  rahinowitschi)  are 
morphologically  identical,  but  it  is  generally  admitted 
that  they  are  specifically  distinct. 

2.  If  doiu-ine  is  really  produced  by  the  dimorphic 
ti'ypanosome  T.  equi,  then,  as  T.'- rhodesiense  is  morpho- 
logically identical  with  it,  they  are  one  and  the  same 
trypanosome,  which  is  a  reductio  ad  absurdiim. 

3.  If  all  these  trypanosomes  with  posterior  nuclei 
morphologically  identical  are  specifically  identical, 
then  it  is  difficult  to  understand — 

(rt)  Why  sleeping  sickness  of  the  rhodesiense  type 
does  not  occur  in  West  Africa,  where  dimorphic 
trypanosomes  with  posterior  nuclei  occur. 

{b)  Why  it  does  not  occur  in  the  French  Sudan, 
where  dimorphic  trypanosomes  with  posterior 
nnclei  {T .  pecaudi)  occvir. 

(c)  Why  it  does  not  occur,  so  far  as  is  known,  in 
Zululand,  whei-e  morphologically  identiqal  try- 
panosomes occur. 

(2)  Biological. 

These  are  open  to  criticism  and  are  by  no  means 
universally  accepted,  but  I  consider  camiot  be  entirely 
set  aside,  for  in  no  case  have  the  biological  tests 
asserted  identity  where  the  trypanosomes  are  distin- 
guishable, e.g. : — 


Morpho- 
iogically. 

Biologically. 

Authorit_v. 

7'.  rhixlrsieiixc 

ami 
T.  (lamhirnac. 
T.  hrncti,  Zulu- 
laud,  and  Uganda 
hi'iicci . 

Distinct 
Distinct 

Distinct 
Distinct 

Mesnil  and 
Ringenbach. 

Mesnil. 

On  the  other  hand,  there  is  discrepancy  between 
the  morphological   and  the  biological   tests  in  the 
case  of  trypanosomes  morphologically  indistingxdsh- 
able,  e.g.  : — 

T.  lewisi  and 
T.  rahliioicitschi. 
'J .  hrucei,  Zulu- 
land,  and 
7.  ri-iuixi,  Steele. 
T.  pcciivdi  and 

T.  wjandcc. 
T.  rhodestemp 
aiK  1  trypanosome 
of  mule,  Kovuina 
(i.E.  Africa. 
T.  rliodx^tiieii.v 
and  Utjanda 
hrvcei. 

Indistin- 
guishable. 
Indistin- 
guishable. 

Indistin- 
guishable. 
Indistin- 
guishable. 

Indistin- 
guishable. 

Distinct 
Distinct 

Distinct 
Distinct 

Developmental 
in  priiJioHcls, 

developmental 
in  salivary 
glands  of 
tsetse-fly. 

Various. 
Lavevan. 

Mesnil  and 
Leger. 
Beck. 

lioubaud 
and  Bouet. 

It  will  be  evident  from  what  has  preceded  that  no 
proof  acceptable  to  various  authorities  can  be  brought 
forward  at  present  as  to  the  identity  or  non-identity 
of  trypanosomes  moi-phologically  indistingviishal^le. 
Nevertheless,  we  know  that  where  T.  gambiense  exists 
trypanosomes  indistinguishable  from  T.  gambiense 
exist  in  the  native  game,  and  in  regions  where 
T.  rhodesiense  exists  trypanosomes  indistingiiishable 
from  T.  rhodesiense  also  exist  in  the  native  game. 
Fiu-ther,  both  these  trypanosomes  are  communicable 
to  animals  by  inoculation  and  by  means  of  the 
bite  of  tsetse-flies,  so  that  although  strict  proof  is 
not  at  present  forthcoming,  yet  we  believe  there  can 
be  little  doubt  that  in  each  case  we  are  dealing  with 
the  same  trypanosome  in  man  and  in  the  native  game. 
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Summary. 

1.  As  no  monomorpliic  trypanosomes  have  so  far 
lieen  found  in  man,  the  three  trypanosomes,  T.  brucei, 
Ziihiland,  T.  evansi,  and  T.  equiperdum  can  be  left 
out  of  consideration,  These  constitute  the  true 
"  brucei  "  group, 

2.  The  dimorphic  trypanosomes  can  l)e  divided 
into  two  distinct  groups  : — 

(a)  those  without  posterior  nuclei :  T.  gamhiease, 
T.  multiforme,  T.  nigeriense.  These  constitute 
the  "  gambiense  "  group. 


(b)  those  with  posterior  nuclei:  T.  pecatidi .  T.  equi, 
T.  ugaiidiL',  T.  rhodesiense.  These  constitute  the 
"  pecaudi '"  group. 

It  is  impossiljle  at  present  to  say  with  certainty 
whether  the  members  of  each  group  are  one  and  the 
same  species  or  not. 

3.  Although  the  proof  is  not  al>solutely  complete, 
it  is  practically  certain  that  T.  gambiense  and  T.  rho- 
desiense of  man  are  each  identical  with  the  trypaiiosome 
found  in  the  native  game  in  the  regions  where  these 
respective  trypanosomes  occur. 


Professor  J.  L.  Todd,  M.D.,  CM.,  D.Sc,  Department  of  Parcisitology, 
McGill  University,  Montreal. 


Human  Teypanosomiasis. 

*l-2.  In  Afi'ica,  in  England,  and  in  Canada.  1902- 
1903,  Gambia ;  1903^1905.  Congo  ;  190-5-1907,  Runcorn 
Research  Laboratory  ;  1907-1914,  McGill  University, 
Montreal,  Canada.  01)servations,  as  publications  show, 
were  concerned  with  the  disease  from  clinical,  research, 
and  administrative  standpoints.  So  far  as  my  observa- 
tions are  concerned,  many  of  the  questions  can  be  best 
answered  hj  reference  to  my  publications,  many  of 
which  aj^peai'ed  in  the  publications  of  the  Liverpool 
School  of  Trojjical  Medicine. 

4.  Memoir  XVIII.,  Liverpool  School  of  Tropical 
Medicine  (L.S.T.M.). 

.5-(i.  Untreated,  declared  trypanosomiasis  is  probably 
always  fatal,  within,  at  the  most,  about  four  years. 
The  incidence  of  the  disease  varies- greatly.  In  some 
persons  it  seems  as  though  it  must  be  possible  for 
individuals  to  possess  a  relative  tolerance  to  infection. 
However,  these  points  can  only  be  decided  by  the 
observation  of  a  large  number  of  persons  in  a  locality, 
such  as  the  Gambia,  where  trypanosomiasis  exists  in  a 
less  acute  form  than  it  does  in  pandemic  centres. 

7.  Memoir  XVIII.,  &c.  I  know  of  no  reason  why 
tiypanosomiasis  may  not  spread  and  become  endemic 
wherever  transmitting  agents  exist. 

8-9.  Yes;  Memoir  XVIII.,  L.S.T.M. ;  Annals, 
L.S.T.M.,  V.  2. 

10.  Natives  often  conceal  cases  from  widely  varying 
motives,  Natives  are  like  children  ;  tact  and  considera- 
tion will  accomplish  anything  with  them.  I  can  only 
remember  two  villages  in  which  it  was  al)solutely 
impossilJe  for  us  to  make  all  the  examinations,  from 
pricking  of  fingers  to  lumlmr  punctures,  that  we 
wished. 

11.  (See  vai'ious  piiblications.)  Our  experience  was 
that  trypanosomes  may  sometimes  be  very  much  more 
numerous  in  the  peripheral  lilood  than  is  usually 
taught. 

12.  There  is  a  slight  lise,  irregularly  concomitant 
with  the  rise  in  temperattire  ;  otherwise,  I  know  of  no 
quantitative  or  qualitative  periodicity. 

13.  Natives  often  say  that  infection  is  greater  in  the 
rains — most  probably  because  poor  feeding  and  cold  at 
that  time  lower  individual  resistance,  so  that  existing 
and  possibly  new  infections  find  immediate  expression 
in  uymptoms. 

14.  No. 

15.  Until  the  contrary  is  proven,  for  efficient 
prophylaxis  the  assumption  should  be  that  all  biting 
flies  are  capable  of  transmitting  trypanosomiasis. 

l(i.  My  opinion  of  the  factors  of  differentiation 
upon  which  the  classification  of  try|>anosomes  depends, 
is  expressed  on  page  263,  Vol.  1,  No.  2,  Annals. 
L.S.T.M.  Though  somewhat  modified  by  later  refine- 
ments of  the  three  means  of  differentiation,  my  opinion 
remains  much  the  same  as  it  was. 

17-18.  I  have  little  personal  experience  with  the 
appearance  of  trypanosomes  in  flies.  By  comparison, 
through  the  various  means  of  differentiation,  the 
human  trypanosomes  can  prolmbly  be  distinguished 
with  fair  accuracy  from  the  trypanosomes  which  are 
usually  parasitic  in  animals. 

19.  I  have  never  seen  pathogenic  trypanosomes  in 
persons  permanently  resident  in  places  where  there 
was  no  large  game  a.nd  no  tsetse-flies. 

*  The  figures  at  the  Ijcgimiiiit;'  of  the  paragraphs  refer  to 
the  ((Uestioiis  in  Ap[ieiiili.x  A. 


20.  It  ha,s  been  proved  that  it  is  possible  foi'  human 
trypanosomiasis  to  be  transmitted,  mechanically,  by 
the  bites  of  and  contact  of  Diptera  other  than  Glossing', 
and.  also,  there  is  a  possibility  of  infection  being 
produced  when  infected  l)lood  touches  unbroken  skin 
or  mucous  membranes.  The  existence  of  numerous 
cases  in  places  where  flies  are  scanty,  furnishes  room 
for  doubt  that  transmission  by  Glossrnfe  can  be  the  only 
method  by  which  the  disease  spreads.  Page  213, 
Vol.  1,  No.  2,  Atmals,  L.S.T.M. 

21.  Our  experiments  were  negative.  Page  213, 
Vol.  1,  No.  2,  Annals,  L.S.T.M. 

22-23.  There  seems  to  Ije  variation  in  natives' 
suscepti'iility.  Proof  can  only  be  given  through  the 
observation  of  persons  known  to  be  infected  over  long 
l^eriods.  The  cases  examined  by  us  in  the  Gambia, 
have  been  kept  track  of,  up  to  the  present,  by  the 
Comniissionei's  in  the  district  of  the  Gambia,  and  it 
is  very  much  hoped  that  they  may  continue  their 
observations  in  order  that  a  partial  answer  to  this 
question  may  be  obtained.  Our  experience  led  us,  in 
Liverpool,  to  l^elieve  that  men  might  l)ecome  relatively 
toleraiit . 

24. 

25. 

26.  Their  importance  probably  varies  with  the 
hDcal  conditions,  but  the  history  of  the  spread  of  human 
trypanosomiasis  in  the  Congo  Free  State,  leaves  no 
room  for  doul^t  that  the  introduction  of  infected 
persons  to  districts  where  trypanosomiasis  apparently 
did  not  exist,  has  been  the  starting  point  of  pandemics 
of  that  disease. 

27.  I  have  not  made  the  experiment. 

28.  Experimentation  might  throw  light  on  this 
question.  My  personal  leaning  is  that,  while  some 
species  are  more  or  less  fixed,  each  of  them  may  vary 
considerably  in  character. 

29-33.  Trypanosomiasis  was  common  in  animals. 
Nothing  was  known  of  its  origin.  There  is  a  great 
deal  of  cattle  in  the  Gambia,  and  a  fair  amount  in 
some  parts  of  the  Congo  Free  State.  If  cattle  is  well 
cared  for,  the  percentage  of  animals  infected  seems  to 
be  small,  and  a  certain  amount  of  tolerence  seems  to 
have  been  acqiiired  hj  them.  The  mortahty,  especially 
among  young  animals,  is  great.  A  systematic  examina- 
tion of  the  cases  was  made  in  the  localities  visited. 
See  page  233,  Vol.  1,  No.  2,  Annals,  L.S.T.M.,  and 
Memoir  11,  L.S.T.M. 

34-5.  Usual  African  fauna.  The  records  of  the 
wild  animals  examined  in  Africa,  by  us  can  be  found 
in  Memoir  11,  Memoir  21,  and  Vol.  1,  No.  3,  of  the 
Annals,  L.S.T.M.  The  fauna  of  the  West  Coast  and 
Central  Africa  is  not  nearly  so  luxuriant  as  it  seems  to 
be  in  the  South  Central  and  Middle  West  Africa. 

36.  All  of  the  wild  animals,  infected  with  trypanoso- 
miasis, which  we  killed,  seemed  to  l^e  in  good  health. 

37.  I  have  seen  no  i^art  of  Africa  from  which  I 
would  dare  to  say  that  tsetse-flies  were  always  absent. 

38.  As  a  rule,  rare.  Sometimes,  as  in  one  buck  at 
Kasongo.  they  may  be  quite  numerous. 

39.  I  believe  that  my  results  are  not  in  entire 
accord  with  those  of  other  observers. 

40.  I  have  every  reason  to  be  satisfied  that  the 
pul)lished  papers  of  Messrs.  Kiughorn  and  Torke.  and 
of  many  who  preceded  them,  are  the  truthful,  recorded 
results  of  accurate  work.  I  therefore  believe  that  it 
is  possilile  that  wild  animals  may  act  as  reservoirs, 
from  wliich  domestic  animals  cerLainly,  and  perhaps 
man.  may  become  infected. 
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41.  Human  trypanosomiasis  seem.s  to  be  one  of 
those  diseases  which  cannot  be  controlled  by  any  one 
method.  I  believe,  in  most  places,  that  it  can  be 
successfully  combatted  l>y  a   combination  of  many 

/methods.  They  will  be  the  same  in  principle,  whether 
they  are  destined  to  prevent  human  or  animal  trypanoso- 
miasis. The  precise  form  which  the  combination  of 
methods  is  to  take,  will  depend  entirely  upon  the  local 
conditions  existing  in  the  localities  to  l)e  treated. 
(See  '■  The  Prevention  of  Human  Trypanosomiasis 
in  Africa,"  Trans.  XV.  International  Congress  on 
Hygiene  and  Demography,  Washington,  D.C., 
23rd-28th  September  1912).  The  only  diiference 
between  the  methods  to  be  employed  will  be  that  the 
measui-es  employed  in  the  prevention  of  cattle  try- 
panosomiasis can  be  much  more  radical  than  is  possible 
in  the  prevention  of  human  trypanosomiasis. 

42.  As  far  as  I  am  aware,  nothing  has  been  done  in 
the  Gambia,  and  I  have  no  information,  beyond  that 
which  has  been  pul)lished  in  reports  in  medical 
journals,  concerning  the  resxilts  of  the  preventive 
measures,  which  were  advised  and  adopted  for  the 
prevention  of  trypanosomiasis  in  the  Congo  Free 
State. 

43.  — (1)  As  a  preventive  measure,  neither  desirable 
nor  feasible.  As  a  result  of  extending  colonisation, 
evidently  more  or  less  inevitable. 

(2)  Both  desirable  and  feasible.  Desirable  becaiise 
the  game  furnishes  a  reservoir  for  various  forms  of 
piroplasmosis  and  trypanosomiasis,  at  least  (and 
probably  also  of  other  diseases).  (Whether  the 
Caucasian  colonisation  of  Africa  is  to  come  as  a  result 
of  the  development  of  domestic  animals,  immime  to 
African  diseases,  or  as  a  result  of  combating,  by 
various  means,  the  diseases  which  make  Africa  impos- 
sible for  most  Em'opean  animals,  is  a  large  question. 
At  x^resent  the  weight  of  opinion  seems  to  be,  that  the 
diseases  must  be  combatted.)  I  believe  that  it  would 
be  possible  to  find  an  area  in  which  the  game  could  be 
killed  or  sufficiently  to  ascertain  whether  its  exter- 
mination had  any  effect  of  lessening  the  amoxmt  of 
trypanosomiasis.  The  details  of  the  experiment, — the 
place  in  which  it  should  be  carried  out,  the  personnel 
which  would  find  employment  in  carrying  it  ovd,  the 
way  in  which  they  would  work,  the  time  which  would 
be  necessai-y  for  its  completion,  and  its  cost,  are  all 
matters  which  must  be  left  to  the  decision  of  adminis- 
trators and  their  advisers.  I  am  (Lancet,  Nov.  22, 
1913)  entirely  in  favour  of  the  institiition  of  such  an 
experiment.  In  spite  of  recent  publications,  which 
seem  to  tend  to  invalidate  some  of  Kinghorn's  and 
Torke"s  conclusions,  I  think  that  their  recorded  results 
find  their  logical  sequences  in  such  an  experiment,  and 
make  that  experiment  necessary  to  an  administration 
which  wishes  to  derive  full  benefit  from  the  work  of 
their  commission. 

(3)  The  German  I'eports  seem  to  indicate  that 
clearing  operations  may  be  exceedingly  useful.  They 
should  always  be  used  ■.  in  protecting  individual 
buildings,  or  collections  of  buildings.  The  exact 
extent  to  which  they  can  be  used  must  dex^end  upon 
locally  varying  economic  and  topographical  conditions. 

(4)  I  have  no  personal  exxjerience. 

(5)  Desirable  for  treatment  and  for  the  isolation  of 
the  source  of  infection.  (However  unsatisfactory  the 
records  of  natives  in  sleex^ing  sickness  camps  may  be, 
there  is  no  doubt  that  several  cases  of  tryxsanosomiasis 
in  Europeans  have  been  cured.)  Experiments  show 
that  it  is  possible,  many  cases,  to  persuade  the  natives 
to  send  infected  x^ersons  to  villages  for  detention  and 
isolation,  and  that  it  is  possible  to  make  such  villages 
largely  self-supporting. 

(6)  Destruction  of  infected  stock  might  be  possible 
and  advisable  in  districts  where  cattle  is  owned  by 
Eiu-opeans  and  imported  stock  is  being  brought  in. 
I  think  that  more  must  be  learned  concerning  the 
course  of  trypanosomiasis  in  stock  before  generalised 
destruction  of  native's  cattle  could  be  advised. 

(7)  I  know  of  no  efficient  method  of  destroying 
tsetse-flies. 

44.  My  belief  in  the  desirability  of  attempting  to 
destroy  large  game  in  a  small  area  has  been  stated. 
It  is  hoped  that  the  normal  incidence  of  disease, 
especially  of  piroplamosis  and  trypanosomiasis,  among 
non-immime  and  uninfected  cattle,  existing  or  imported 


into  that  district,  would  be  greatly  lessened,  and  much 
less  than  it  would  be  in  similar  districts  where  exter- 
mination of  large  game  had  not  been  carried  oat. 
If  such  a  resiilt  were  obtained  in  a  comparatively  small 
area,  it  would  be  distinctly  worth  while  to  initiate  a 
similar  x^olicy  over  a  larger  area.  I  think  that  the 
exxJerinient  could  be  best  carried  out  in  some  locality 
X^roljably  in  southern  Central  Africa,  where  Euroxieans 
have  commenced  to  settle,  by  removing  game  laws,  and 
X:iossibly  by  imxjorting  hunters.  The  game  woiild 
disax^pear,  simx^ly  by  hastening  a  x^i'ocess  which  is 
inevitable  if  x^ermanent  resident  European  colonisation 
in  trox^ical  Africa  is  successful.  I  scarcely  think  that 
a  fence  would  l)e  necessary  if  the  area  selected  were 
sufficiently  large.  My  impression  wovild  be  that  it 
would  be  useless  to  attempt  the  experiment  in  an  ai'ea 
less  than  50  or  100  miles  in  diameter.  The  amount  of 
game  that  would  drift  in  from  the  perix^hery  to  the 
centre  of  such  an  area  would  be  negligible.  The 
staff  required  for  the  experiment  would  vary  greatly 
according  to  the  locality  in  which  the  exxjeriment  is 
carried  out.  The  superintendent,  a  qualified  medical 
man,  who  had  special  knowledge  of  ti-ypanosomiasis, 
with  his  assistant  and  entomologist,  might  find 
opx^ortunities,  while  engaged  in  the  conduct  of  the 
experiment,  to  follow  much-needed  studies  concerning, 
for  exarax)le,  the  bionomics  of  tsetse-flies  and  the  many 
questions  concerning  ti'ypanosomes  and  their  develop- 
ment and  transmission,  which  can  only  be  settled  by 
observations  made  in  the  field.  The  cost  of  the 
experiment  can  only  be  determined  by  those  who  have 
local  knowledge  of  the  locality  in  which  the  experi- 
ment is  to  be  carried  out.  A  moment's  thought  of  the 
economic  value,  and  the  far-reaching  results,  of  the 
experiment,  should  it  be  successful,  should  be  sufficient 
to  convince  one  that  a  considerable  expenditure  would 
be  justified  in  carrying  it  out.  The  details  of  organisa- 
tion and  administration  of  the  experiment,  must 
dexiend  ux3on  local  conditions.  My  experience  is  that 
natives,  for  the  sake  of  the  meat,  would  be  delighted 
to  assist  European  hunters  hj  all  the  means  in  their 
XJOwer.  In  the  Congo  Free  State  soldiers  are  often 
sent  out,  singly  or  in  jjairs,  with  a  limited  number  of 
cartridges,  say  five,  to  hunt.  A  strict  x^i'oof  of  the 
way  in  which  every  cartridge  is  expended  is  demanded 
of  them.  Could  not  native  forces  be  used  in  some 
such  way  in  British  territory  ?  If  the  locality  in  which 
the  experiment  were  carried  out  were  all  accessible,  the 
number  of  "  sx^ortsmen"  who  would  come  into  a  game 
country,  without  game  laws,  woiild  not  be  negligible. 
The  length  of  time  which  would  elaxose  before  conclu- 
sions could  be  made  from  the  experiment  would  again 
dex^end  ux^on  local  conditions.  I  should  imagine  that 
an  idea  of  the  final  results  might  be  obtained  after 
two  or  three  years,  but  that  from  four  to  five  years 
would  be  necessary  before  the  exx^eriment  could  be 
accepted  as  cojiclusive.  Torke  and  Kinghorn's  papers 
have,  to  my  mind,  successfully  answered  all  of  the  objec- 
tions which  can  be  suggested  against  the  proxjosed 
experiment ;  it  would  be  part  of  the  work  of  those 
engaged  in  the  conduct  of  the  experiment  to  safe- 
giiard,  by  their  observations,  against  every  source  of 
fallacy. 

45.  I  know  nothing  more  concerning  the  treatment 
of  trypanosomiasis  than  has  appeared  in  medical 
journals. 

46.  Most  decidedly,  more  information  is  needed. 

47.  There  is  hardly  any  point,  connected  with  the 
bionomics  of  tsetse-flies,  of  which  one  can  feel  that 
knowledge  is  at  present  sufficient  and  exhaustive. 
Food  sux^ply,  factors  governing  distribution,  mating 
habits,  natm'al  enemies  and  diseases,  all  require 
investigation. 

48.  Mosquitoes  are  successfully  combatted  through 
attacking  them  at  a  weak  point  in  their  life  cycle. 
They  require  water  to  reproduce.  It  does  not  seem 
impossible  that  a  complete  knowledge  of  the  bionomics 
of  the  tsetse-fly  might  reveal  a  weak  point  in  their  hfe 
cycle.  At  present  their  only  weak  xjoint  seems  to  be 
the  slo-svness  with  which  they  reproduce.  It  might  be 
well  worth  while  for  those  in  charge  of  a  station  placed 
in  a  district  where  tsetse-flies  (Glossina  palpalis)  exist 
in  considerable  numbers  to  study  the  effects  of  the 
capture  and  destruction  of  a  considerable  number  of 
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flies  daily,  over  a  period  of  at  least  eighteen  months  to 
two  years. 

49.  No. 

50. 

51. 

52. 

53. 

54.  (See  above.) 

55-56-57.  In  the  Gambia  Glossina  morsitansis  called 
Congo  fing  jolo,  a  black  monkey  fly,  because  the 
natives  say  the  fly  will  usually  be  found  ne^ar  bands  of 
baboons.  On  at  least  one  occasion  it  seemed  to  us 
that  the  flies  did  follow  the  monkeys.  I  have  only 
seen  one  place  (Vol.  1,  No.  1,  Annals,  Trop.  Med.  and 
Parasitology,  L.S.T.M.,  p.  62),  in  which  tsetse-flies 
were  certainly  absent  over  a  considerable  period, 
although  I  have  heard  of,  and  seen,  other  places  where 
tlie  flies  were  either  extremely  scanty  or  said  to  be 
absent.    I  have  sometimes  wondered  whetlier  a  disease 


of  the  flies  might  not  account  for  their  absence  at  such 
places.    It  would  l)e  exceedingly  interesting  to  deter- 
mine the  limits  of  such  an  area,  and  to  examine  the 
flies  caught  at  its  edges. 
58. 

59.  I  repeat,  several  of  the  questions  asked  in  this 
list  can  only  be  answered  hj  experiments  undertaken 
in  the  field  by  competent  persons ;  and  from  their 
natnre,  answers  to  those  questions  can  only  be 
obtained  by  constant  observations  made  in  the  field  by 
competent  observers  whose  work  extends  over  a  period 
of  at  least  two  years.  The  determination  to  carry  out 
experimental  extermination  of  game  over  a  compara- 
tively small  area  will  necessitate  the  appointment  of  a 
staff  of  specially  trained  workers  to  secure  its  proper 
execution.  Their  necessarily  prolonged  residence  in 
Africa  would  aiford  them  an  opportunity  for  investi- 
gation, and  for  finding  answers  to  some  of  the 
questions. 


Part  IV. —Written  Statements  by  Gentlemen  wlio  also  gave  Oral  Evidence. 
Mr.  Ll.  E.  W.  Bevan,  M.R.C.V.S.,  Veterinary  Bacteriologist,  Southern  Rliodesia. 


I  must  explain  that  I  have  only  had  a  cursory  view 
of  Surgeon- General  Sir  David  Bruce's  I'ecommenda- 
tions,  and  have  had  no  personal  experience  of  the 
disease  in  the  country  in  which  his  work  has  been 
caii'ied  out. 

As  far  as  Rhodesia  is  concerned.  I  am  of  opinion 
that  the  gravity  of  the  sitiTation  has  been  greatly 
exaggerated.  In  Binte  of  the  statements  of  certain 
experts  that  a  very  high  percentage  of  game  acts  as 
reservoirs  of  a  viras — admittedly  an  exceptionally 
virulent  one — which  can  be  transmitted  with  ease  by 
the  common  tsetse-fly  (G.  morsitans),  local  conditions 
obviously  being  favoui'able,  we  find  from  Dr.  May's 
report  that  the  number  of  cases  detected  in  human 
beings  has  decreased  since  1909. 

It  is  at  last  recognised  that  the  feature  upon  which 
the  Liverpool  experts  leased  their  opinions  that  the 
casual  trypanosome  was  a  distinct  species  is  met  with 
in  other  and  well-known  and  widely  distributed  species, 
and  I  (as  well  as  Bruce)  was  able  to  demonstrate  to 
the  workers  in  the  Pretoria  Laboratory  that  it  was 
present  in  a  strain  of  T.  hnicei  obtained  in  the  first 
place  from  Zululand,  where  this  trypanosomiasis  has 
in  all  probability  existed  for  years  without,  as  far  as 
we  know,  causing  any  appreciable  mortality  in  human 
beings. 

Therefore,  as  far  as  Rhodesia  is  concerned,  I 
consider  that,  although  it  is  desirable  to  take  active 
measures  to  eliminate  this  disease,  these  shoitld  not 
be  of  a  "  panic "  nature  nor  so  drastic  as  to  draw 
unfavourable  attention  to  this  Colony,  which  under 
present  conditions  is  making  satisfactory  progress ; 
and  I  am  confident  that,  with  the  assistance  of  expert 
advisei'S,  the  medical  officers  of  these  Colonies,  acting 
upon  a  practical  rather  than  a  theoretical  knowledge 
of  tlie  conditions  which  prevail,  are  competejit  to  deal 
with  the  situation. 

Fencing. — I  do  not  know  the  nature  of  the  experi- 
ment which  it  is  proposed  to  conduct,  l:iut  a  considerable 
experience  of  fencing  in  Southern  Rhodesia  leads  me 
to  think  that  any  experiment  which  depends  upon 
fencing  to  control  the  movements  of  game  is  likely  to 
fail. 

Only  recently  a  scheme  to  fence  the  southern 
boundary  of  Southern,  Rhodesia  to  prevent  the  illicit 
introduction  of  cattle  from  the  south  had  to  be 
abandoned,  although  many  miles  of  fence  had  been 
erected,  because  it  was  found  that  not  only  the  larger 


wild  animals  but  also  herds  of  small  game  could  Ijreak 
down  with  ease  the  stoutest  fence. 

Also,  in  a  l^roken  country  it  is  almost  impossible  to 
satisfactorily  lay  the  fence  over  rocks  and  kopjes  and 
across  sluits  and  waterways. 

The  cheapest  form  of  fence  in  any  degree  reliable 
will  not  cost  less  than  50/.  a  mile. 

Destruction  of  Game. — Here,  again,  I  can  <jnly 
venture  to  express  an  opinion  on  the  question  as  far  as 
it  relates  to  Rhodesia. 

Any  drastic  measure  or  attempt  at  wholesale 
destruction  of  game  is  likely  to  cause  adverse  criticism 
at  home  as  well  as  in  the  Colony.  My  experience  of 
organised  "  shoots  "  is  that  they  have  always  proved 
uncj^ualified  failures.  It  is  true  that  the  game  may  be 
driven  from  a  district  for  the  time  being,  but  it 
returns  when  the  himters  have  withdrawn. 

In  Southern  Rhodesia  the  "  Game  Law  Consolida- 
tion Ordinance,  1906,"  provides  for  the  destruction  of 
certain  animals  under  certain  circumstances,  and  until 
recently  (31st  March  ].913)  Government  Notices 
No.  216  of  1911  and  No.  387  of  1911  provided  for  the 
payment  of  rewards  for  the  destruction  of  wild 
carnivora. 

From  the  observations  of  several  observers  in 
different  infected  areas  it  has  l^een  fomid  that  the 
animals  in  which  the  offending  tryf)anosome  has  been 
most  commonly  met  with  are  water-buck,  hartebeeste, 
reed-buck,  and  wart-hog,  and  rarely  in  a  few  others. 

I  would  therefore  suggest  that  war  should  be 
waged  upon  these  animals  in  fly  areas  by  placing  them 
in  the  open  class  under  the  Ordinance,  and  by  offering 
a  reward  for  every  pair  of  horns  (or  tusks)  brought  in 
by  hunters  (native  or  European)  to  certain  Govern- 
ment officials  authorised  to  pay  them. 

If  this  were  carried  out,  and  natives  were  informed 
by  their  Commissioners  of  this  new  source  of  income 
and  urged  to  avail  themselves  of  it,  I  am  confident 
that  this  source  of  dangei'  would  rapidly  diminish. 

This  method,  in  my  opinion,  is  less  likely  to  give 
rise  to  any  opposition  and  disturbance  than  more 
drastic  measures,  which  are  calculated  to  defeat  their 
own  ends. 

I  wish  it  to  be  understood,  however,  that  this  is 
merely  my  own  personal  opinion,  which  may  not 
coincide  with  that  of  the  medical  departments  of 
Rhodesia,  with  which  I  am  not  conversant,  but  which 
sliould  be  obtained,  through  official  sources. 

6th  May  1913 


■Mr.  Ll.  Lloyd,  B.Sc.,  Entomologist  to  the  British  South  Africa  Company  in  Northern 
Rhodesia  and  lately  to  the  Luangwa  Sleeping  Sickness  Commission. 

The  evidence  will  refer  only  to  Glossina  morsitans.         dependence  being  proved,  the  destruction  of  the  game 

animals  over  other  areas  would  be  justifiable,  provided 
Question  44. — This  experiment,  or  an  equivalent     that  no  other  means  of  prophylaxis  were  available  in 
one,  is  necessary  to  prove  or  disprove  the  dependence     the  meantime.    The  experiment  is  quite  feasible,  but 
of  the  fly  or  the  larger  mammals.    In  the  event  of  the  difficult. 
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It  could  be  carried  out  in  the  Lukasashi  Valley  of 
Northern  Rhodesia,  an  area  which  has  been  examined 
and  reported  suitable.  The  area  would  be  approxi- 
mately 20  miles  long  and  from  6  to  10  miles  Ijroad. 
;  No  slaughter  would  be  necessary,  as  the  animals  could 
be  driven  out.  A  fence  would  be  necessary,  ljut  one  of 
wire  would  be  useless.  A  stockade,  10  feet  in  height, 
would  have  to  be  made  around  the  area.  Two  villages 
would  have  to  be  removed  from  the  area.  Observa- 
tions should  be  continued  for  two  years,  and  a  very 
thorough  knowledge  of  the  habits  of  the  fly,  such  as 
seasonal  migration  and  fluctuation  in  numbers,  should 
be  obtained  before  the  experiment  was  commenced. 

In  the  event  of  the  fly  disaf)pearing,  it  would  not 
])e  certain  whether  it  had  died  out  or  migrated  from 
the  area.  The  difficulty  of  driving  out  all  the  small 
antelope,  pig,  baboons,  and  carnivora  would  be  great, 
and  there  would  be  a  tendency  for  the  laiger  mammals 
to  retvu'n,  necessitating  constant  patrolling  and  repairing 
of  the  fence. 

An  alternative  experiment  is  suggested.  A  fly- 
proof  cage,  of  dimensions  100  yards  long  Ijy  50  yards 
broad  by  7  feet  high,  would  be  constructed  and  stocked 
with  the  type  of  fauna  which  would  remain  if  the 
larger  mammals  were  eradicated.  Large  numbers  of 
tsetse  would  be  introduced,  and  observations  made  as 
to  the  increase  or  decrease  of  the  fly.  In  the  event  of 
the  fly  being  unable  to  support  itself  on  such  a  fauna, 
a  number  of  small  antelopes,  goats,  or  sheep  would  l)e 
introduced  and  the  experiment  repeated.  Such  an 
experiment  should  show  whether  the  fly  is  dependent 
on  the  larger  animals.  The  two  experiments  woiild 
occupy  a  period  of  two  years  and  three  months,  but  in 
the  event  of  the  first  being  conclusive,  15  months  only 
would  be  required.  The  advantages  of  this  experiment 
over  the  fencing  experiment  are  : — 

The  cost  would  not  be  prohibitive. 
Control  would  be  simf)ler. 

Preliminary  observations  would  not  be  necessary. 
In  the  event  of  the  disappearance  of  the  fly. 

definite  infoiTnation  as  to  what  had  become  of 

it  would  be  obtained. 

Questions  49-52.  —  The  breeding  j^laces  of  G. 
morsitans  on  the  Congo — Zambesi  watershed  are  now 
well  known.  They  appear  to  have  a  close  association 
with  the  game  and  human  paths,  fords,  &c.  (A  dia- 
gi-am  illustrating  this  will  be  produced  and  statistics 
given.)  The  one  character  common  to  all  the  breeding 
places  found  is  that,  above  the  spot  whei-e  the  pupiE 
lie,  there  is  always  some  relatively  dark  place  where 
the  mother  fly  covdd  be  concealed  during  pregnancy. 
The  larvse  are  not  necessarily  drojjped  in  mould  or 
other  positions  where  they  can  biirrow,  but  sometimes 
on  hard  bare  ground,  whei-e  they  lie  exjposed.  The 
breeding  places  are :  under  fallen  trees  or  branches, 
in  holes  in  trees,  in  animal  ljurrows,  and  in  salt  licks 
in  ant  hills.  There  appears  to  be  a  definite  breeding 
season. 

Question  53. — The  number  of  female  flies  in  an 
indiscriminate  catch  has  been  known  to  be  as  low  as 
2  per  cent,  and  as  high  as  40  per  cent.  This  pheno- 
menon is  believed  to  be  related  to  the  mating  habits. 
The  male  flies  accompany  a  moving  object  or  animal 


Mr.  Guy  A.  K.  Marshall,  Director  of 

In  the  case  of  human  trypanosomiasis  caused  by 
Trypanosoma  rhodesiense,  the  view  that  Glossina 
morsitans  is  capable  of  transmitting  this  organism  is 
generally  accepted.  The  next  most  important 
question  is  the  status  of  the  disease.  In  the 
'•  proclaimed  area  "  in  Nyasaland  the  number  of  cases 
has  averaged  approximately  1  ■  25  per  thousand  annually 
over  a  period  of  four  years.  This  and  other  considera- 
tions indicate  that  we  have  to  deal  with  a  disease 
which  has  been  already  endemic  for  some  time  and  is 
not  likely  to  become  worse  under  present  conditions. 
The  hasty  adoption  of  any  dubious  prophylactic 
measures  is  therefore  to  be  deprecated. 

The  statement  has  been  confidently  made  in  various 
quarters  that  the  only  practical  method  of  coping 
with  this  form  of  trypanosomiasis  is  by  eliminating 
the  larger  mammals  in  the  affected  areas.    This  view 


in  the  expectancy  of  the  female  flies  rising  to  feed,  when 
an  opportunity  of  mating  is  given.  The  numbers  of 
the  sexes  are  probably  equal  in  any  area. 

Question  54. — Experiments  in  trapping  G.  morsitans 
by  this  method  at  Nawalia  proved  useless.  I  know  of 
no  other  proved  method  of  trapping  the  flies. 

Question  55. — No.  There  is  probably  no  area  in 
Northern  Rhodesia  where  game  is  not  present. 

Proposed  question  on  the  relation  of  G.  morsitans  to 
small  mammals,  birds,  and  reptiles,  and  the 
effect  of  such  bloods  on  the  fly. 

G.  m.orsiians  is  willing  to  feed  on  any  of  these. 
Whether  ib  is  able  to  do  so  or  not  depends  on  the 
agility  of  the  animal.  The  majority  of  small  mammals 
and  many  Ijirds  are  nocturnal,  and  sleep  in  the  hiding- 
places  which  G.  morsitans  haunts.  The  fly  would 
probalily  feed  upon  them  when  they  are  asleep. 

The  flies  are  imaljle  to  breed  on  a  diet  of  reptilian 
blood,  and  soon  die  if  fed  upon  it  in  the  laboratory. 
They  are  able  to  live  and  breed  on  a  diet  of  avian 
blood,  but  this  apjjears  to  be  less  digestible  than  a  diet 
of  mammalian  blood.  The  effect  of  this  is  that  the 
undigested  blood  causes  pressure  on  the  developing 
larva,  and  those  produced  are,  on  the  average,  4  •  5  per 
cent,  smallei-  than  those  bred  on  mammalian  blood. 
This  does  not  necessarily  obtain  in  nature,  as  labora- 
tory conditions  are  very  artificial  in  this  respect. 

Question  56. — It  may  be  possible  to  turn  to  account 
the  habits  of  the  fly  of  breeding  close  to  the  paths  and 
fords.  The  experiment  would  consist  in  the  removal 
of  all  potential  breeding  places  within  two  or  three 
hundred  yards  of  a  -piece  of  road.  These  would  be 
replaced  by  logs  of  wood  at  frequent  intervals,  and 
slightly  raised,  which  would  be  coated  on  the  lower 
surface  with  bird  lime.  When  the  female  flies  searched 
for  places  in  which  to  hide  or  deposit  pupae,  it  is 
thought  that  they  would  possibly  be  caught  by  this 
method.  The  experiment  would  be  commenced  on  a 
very  small  scale,  and  only  extended  if  likely  to  be 
beneficial. 

Question  57. — There  are  several  such  areas  on  the 
Congo — Zambesi  watershed,  siirrounded  by  similar 
country  in  which  fly  occurs.  The  absence  of  fly  from 
these  is  proljably  a  fortuitous  circumstance.  If  the 
present  favourable  conditions  to  the  fly  continue,  these 
areas  will  be  probably  invaded  by  it.  The  fly  appears 
to  spread  very  slowly. 

Question  58. — In  the  Luangwa  Valley,  in  Northern 
Rhodesia,  through  the  diy  season,  there  is  a  tendency 
for  the  fly  to  move  towards  the  main  streams.  In  the 
earl}'  part  of  the  dry  season,  fly  is  very  rarely  seen  in 
the  immediate  neighboui-hood  of  the  main  river.  The 
large  mammals  make  a  similar  migration  to  the  rivers 
as  the  suiTounding  country  dries  up,  and  the  fly  pro- 
bably accompanies  them.  It  is  always  found,  how- 
ever, in  the  districts  from  which  the  partial  migration 
has  occurred. 

Proposed  question  on  the  parasites  of  Gr.  morsita.ns. 

A  nematode  worm  and  a  dipterous  parasite  have 
been  found  in  the  fly  in  Noi-thern  Rhodesia.  From 
marks  on  some  of  the  pupas  found  in  nature  a  third 
parasite  (probably  hymenoi^terous)  is  known  to  exist. 


the  imperial  Bureau  of  Entomology. 

has  been  supported  by  two  lines  of  argument : — 
(1)  That  G.  morsitans  would  be  unable  to  exist  in  the 
absence  of  game ;  (2)  that  the  antelopes  are  the  only 
significant  reservoir  of  T.  rhodesiense,  and  that  xvpon 
their  removal  the  fly  woidd  become  innocuous. 

With  reference  to  the  latter  ai-gument,  the  i-ecent 
experiments  of  Dr.  Taute  indicate  that  the  attempt  to 
discriminate  between  T.  rhodesiense  and  T.  hrucei 
by  morphological  characters  only  may  be  entirely 
misleading,  and  serious  doubt  is  now  thrown  upon  the 
statistics  of  infection  by  T.  rhodesiense  cited  by 
Drs.  Kinghorn  and  Yorke,  and  also  upon  the  infei-ences 
which  have  been  dra^ra  from  them.  Further,  if  the 
disease  is  really  endemic  in  Nyasaland  and  Rhodesia, 
as  there  is  good  reason  to  suppose,  the  probability 
that  man  himself  may  be  a  reservoir  has  to  be 
considered ;  a  point  that  has  been  strangely  neglected 


WRITTEN  STATEMENTS. 


269 


by  local  investigators.  Indeed,  it  is  Ijy  no  means 
impossible  that  man  may  yet  prove  to  be  the  ot)Iy 
reservoir  of  this  particular  strain  of  trypanosome. 

Thus  the  suggestion  that  antelopes  constitute  the 
most  imjnortanfc  reservoir  of  the  disease  remains  for 
the  present  a  mere  hypothesis,  which  lias  yet  to  be 
established.  Until  that  has  been  done,  this  suggestion 
affords  no  sufficient  justification  for  the  destruction  of 
game,  even  upon  an  experimental  basis. 

The  alternative  contention  in  suiDjjort  of  game 
destruistion  may  be  called  the  "  starvation  "  argument. 
This  is  generally  based  upon  the  fact  that  in  many 
areas  G.  morsitam.s  is  known  to  have  disappeai'ed,  or  to 
have  been  much  reduced  in  numbers  after  the 
rinderpest  in  1896.  But  data  are  available  in  some  of 
the  cases  which  indicate  that  the  disappearance  of  the 
fly  cannot  be  attributed  to  the  absence  of  food.  On 
the  other  hand,  certain  observers  have  maintained  that 
G.  morsitans  is  capable  of  existing  in  considerable 
numbers  in  areas  where  larger  mammals  are  very 
scarce  or  apparently  non-existent.  This  view  fliids 
support  in  the  fact  that  the  Luangwa  Commission  has 
I'ecorded  that,  in  a  series  of  G.  morsitans  in  the 
intestines  of  which  blood  could  be  recognised,  no  less 
than  15  \)ev  cent,  contained  nucleated  cells,  and  this  in 
a  district  where  game  is  said  to  be  plentiful. 

The  suggestion  that  the  starvation  hypothesis 
should  be  tested  by  a  purely  experimental  eradication 
of  game  appears  to  be  not  unreasonable ;  but  it 
presents  certain  practical  dilBculties.  In  the  first 
place,  it  will  be  by  no  means  easy  to  reproduce  the 
necessary  natural  conditions,  and  at  the  same  time  to 
eliminate  all  reasonable  probabilities  of  error  ;  secondly, 
the  cost  will  certainly  l^e  considerable,  while  the 
practical  result  is  dubious.    In  any  case,  a  policy  of 


wholesale  game  destruction  can,  at  best,  l>e  only  a 
partial  palliative,  and  is  so  obviously  unsound 
economically  that  it  should  not  be  contemplated 
except  as  a  last  resource. 

Major  J.  Stevenson  Hamilton  has  given  a  very 
circumstantial  account  as  to  the  existence  of  an  area 
in  which  G.  morsitans  was  abundant  in  the  al5sence  of 
game.  I  would  suggest  that  this  area  be  again  care- 
fully examined,  iov,  if  his  conclusions  are  confirmed, 
there  would  be  no  need  for  any  slaughter  experiment. 

The  main  flaw  in  the  position  of  those  who 
strenuoiisly  advocate  game  destruction  lies  in  the 
fact  that  they  start  out  with  the  assumption  that  no 
iither  method  of  controlling  the  fly  is  possible.  I 
svil:imit  that  in  a  matter  of  this  kind  the  only  opniions 
that  have  aiiy  real  value  are  those  of  men  who  have 
had  actual  experience  in  combating  insect  pests  on  a 
large  scale.  In  its  j^resent  stage  the  i^roblem  of  tsetse 
control  is  essentially  one  for  the  entomologist  to  deal 
with,  and  there  are  various  lines  of  research  which 
might  yield  valuable  results.  Yet  hithei-to  this  aspect 
of  the  question  has  received  hut  the  scantie.st  atten- 
tion, and  adequate  control  experiments  under  skilled 
supervision  have  never  been  attempted  in  the  countries 
luider  special  consideration. 

I  vs^ould  therefore  urge  that,  l^efore  any  final  policy 
be  adopted,  and  even  l^efore  experimenting  with  game 
desti'uction,  a  comprehensive  entomological  investiga- 
tion should  be  organised  undei-  the  control  of  the  most 
competent  and  experienced  men  procurable,  iu  order 
to  elucidate  the  various  points  in  the  life-history  of 
Glossina  concerning  which  we  are  still  entirely 
ignorant,  and  a  knowledge  of  which  is  essential  for 
carrying  out  any  rational  measures  of  control. 


•  Mr.  Aylmer  M.A.Y,  M.D.,  Principal  Medical  (Jfficer,  Nortliej-u  IJliodesia. 


In  connection  with  your  reqiiest  for  a  brief  summary 
of  the  main  points  of  evidence,  I  shall  he  prepared  to 
offer  evidence  on  any  aspect  of  human  trypanosomiasis 
as  it  occurs  in  Rhodesia,  and  suggest  for  your  con- 
sideration that  the  following  points  are  of  special 
imiDortance  in  this  connection. 

(1)  The  present  position  of  the  disease. 

(«)  Transmitted  by  Glossina  palpalis  {T.  <jain- 
biense). 

(b)  Transmitted  by  Glossina  morsitans  (T.  rliode- 
siense  vel  brucei). 

(2)  The  failure  of  the  disease  to  spread  under 
conditions  which,  as  far  as  ou.r  present  knowledge  goes, 
are  most  favourable,  and  which  may  be  due  to — 

{«)  Immunity — i.e.,  that  the  disease  is  an  old  one 
and  the  population  relatively  immune  ; 

(6)  That  the  extent  to  which  game  is  infected  with 
the  T.  rhodesiense  may  not  be  so  great  as  is  at 
pi-esent  thought,  the  question  being  still  unsettled 
as  to  whether  the  "  fly  "  "  game  '"  and  human  try- 
panosomes  are  identical,  though  similar  morjjho- 
logically  and  in  their  animal  reactions. 

(3)  The  relationship  of  game  to  human  trypano- 
somiasis. 

The  expei'imental  determination  of  the  relationship 
existing  between  game  and  fly.  and  incidentally  between 
game  and  human  trypanosomiasis. 

A  locality  suitable  for  such  experiment. 

The  cost  of  such  experiment. 

The  correct  interpretation  of  the  results  following- 
such  experiment. 

The  interpretation  of  the  results  following  such  an 
experiment  will  give  rise  to  considerable  difficulty.  One 
or  other  of  the  following  conditions  will  be  found  : — 

(a)  The  total  disappearance  of  the  fly  from  the 
area  cleared  of  game. 

(b)  A  diminiTtion  in  the  amount  of  fly  present. 

(c)  Unchanged  conditions  as  regards  the  presence 
of  fly. 

(No  importance  is  attached  to  the  estimation  of  the 
effect  on  the  infectivity  of  the  fly,  since  there  is  at 
present  no  known  method  of  identifying  the  trypano- 
some.) 

(d)  The  disappearance  of  the  fly  as  a  result  of  the 
removal  of  game  from  a  selected  area  cannot  be  taken 


as  a  guarantee  that  similai'  I'esults  will  follow  such 
procedure  carried  out  elsewhere.  (A  remarkable 
instance  of  the  persistence  of  fly  after  the  gradual 
extermination  of  game  can  be  given.) 

An  experiment  has  been  suggested  with  the  idea  <jf 
determining  the  relationship  of  fly  to  mamals.  birds, 
and  reptiles  in  an  enclosed  space  under  conditions 
approximating  as  far  as  possible  those  fomid  in 
nature. 

The  general  extermination  of  game  is  considei'cd 
to  he  neither  feasible  nor  desii-alale. 

The  local  removal  rather  than  the  local  extermina- 
tion of  game  is  considered  to  be  both  feasible  and 
desirable.  (This  is  recommended  independently  of 
whether  or  not  game  acts  as  a  reservoir  for  tlie  human 
trypanosome.) 

The  general  removal  of  healthy  natives  from 
Glossina  morsitans  areas  is  not  at  present  considered 
necessary  in  view  of  the  absence  of  any  indication  of 
the  spread  of  the  disease. 

Segregation  of  the  sick  is  considered  desirable 
under  certain  favourable  conditions. 

Pending  the  discovery  of  a  means  for  the  ident'ifi('a- 
tion  of  the  trypanosome,  the  destruction  of  infected 
stock  is  considered  advisable. 

It  is  considered  that  more  information  and  extended 
entomological  investigation  is  certainly  required  as  to 
the  bionomics  of  the  tsetse,  and  in  jiarticular  as  to  the 
following  points  : — 

(1)  The  influence  of  the  various  sources  of  food 
supply  on  the  breeding  capabilities  of  the  fly. 

(2)  A  further  study  of  the  breeding  places  in 
relation  to  food,  water,  seasonal  variations,  &.c,, 
with  the  object  of  devising  a  means  of  attacking 
the  fly  with  a  full  knowledge  of  their  breeding 
habits  and  places.  In  this  connection  it  is  thought 
that  a  much  more  concentrated  effort  can  be  made 
at  the  beginning  of  the  insect's  life  tlian  after- 
wards. 

(3)  The  reasons  for  the  limitations  of  the  fly  to 
certain  areas  and  their  alssence  from  othei-  areas 
apparently  in  every  respect  suitable  for  theii' 
maintenance. 

31st  January  1914. 
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Professor  E.  A.  Minchin,  F.R.S. 


I.  Is  the  destruction  of  the  wild  game  likely  to  have  the 

desired  effect,  namely,  the  elimination  of  the 
"  reservoir "  of  the  tnjpanosomes  affecting  man 
and  domestic  animals  ?  Soine  considerations  from 
which  it  appears  not  improbable  that  the  destruc- 
tion of  the  game  may  leave  matters  no  better,  or 
even  worse,  than  they  were  before. 

1.  The  reservoir  is  contained  in  ruminants 
generally,  not  in  the  wild  game  alone  ;  that  is  to  say, 
domestic  stock,  including  dogs  (see  Ann.  Trop.  Med. 
Parasitol,  YII.,  pp.  235,  236),  also  harbom-,  or  have 
been  proved  capable  of  harboui'ing,  the  human  para- 
site. Consequently  extermination  of  wild  game  would 
i-emove  only  a  part  of  the  reservoir.  (Take,  as  an 
analogy,  the  Highlands  of  Scotland,  with  deer-forests 
and  domestic  cattle.  If  a  human  disease  broke  out 
there,  caused  by  a  microbe  capable  of  living  both  in 
human  beings  and  ruminants,  and  transmitted  by 
means  of  a  common  blood-sucking  fly,  very  little 
good  would  be  effected  by  destroying  the  deer,  so 
long  as  the  cattle  remained.)  It  has  been  argued  that 
human  beings  and  domestic  stock  do  not  form  an 
effectively  dangerous  reservoir,  because  the  trypano- 
some  is  so  rapidly  fatal  to  them.  But  even  if  an 
animal  lives  only  a  week  with  trypauosomes  in  its 
l:)lood,  that  is  quite  time  enough  for  it  to  infect  a  very 
large  number  of  flies  if  they  have  access  to  it.  (Note 
further,  that  the  longer  the  disease  has  been  established 
in  a  locality,  the  more  its  viinlence  tends  to  diminish, 
and  infected  animals  or  himaan  beings  tend  to  live 
longer.) 

2.  It  is  impossible  to  foresee  at  present  with  any 
certainty  what  effect  the  destruction  of  the  big  game 
may  have  on  the  distribution  of  the  tsetse-flies.  I  am 
of  oioinion  that  the  destruction  of  the  natural  food  of 
the  flies  in  the  jungles  may  cause  the  flies  to  migrate 
towards  human  hr:bitations,  where  they  will  be  more 
effective  than  at  present  in  spreading  iirfection 
amongst  human  beings  and  domestic  stock.  To  this 
suggestion  it  has  been  objected  that  human  habita- 
tions are  in  cleared  areas,  where  the  fly  will  find  no 
shelter.  But  in  Uganda,  at  least,  native  huts  are 
often  in  the  midst  of  dense  bush,  and  still  more  often 
suiTOunded  by  banana-f)lantations  in  which  the  fly 
swai-ms.  (Note  that  the  pupce  of  Glossina  palpalis 
were  first  found  in  nature  by  Dr.  A.  G.  Bagshawe  in 
the  soil  in  banana-jplantations.)  It  wou.ld  be  possible 
to  order  clearance  of  the  jungle  in  such  cases,  but  it 
would  hardly  be  possible  to  order  the  destruction  of 
tlie  banana-]plantations,  which  furnish  the  staple  food 
of  the  natives. 

I  think,  therefore,  that  the  distm-bance  of  the 
natural  conditions  of  the  tsetse-flies  would  be 
dangerous  to  human  beings. 

Conclusion. — If  any  destruction  of  the  wild  game 
is  to  be  earned  out,  it  should  be  done  at  first  experi- 
mentally and  tentatively  in  a  limited  area,  in  order 
to  obtain  accurate  knowledge  of  the  effects  produced 
by  such  measures. 

II.  On  the  feasibility  of  measures  for  the  extermination 

or  reduction  of  tsetse-flies. 

1.  Generalities  with  regard  to  the  life-history  of 
tsetse-flies.  The  genus  Glossina  is  viviparoiis,  that  is 
to  say,  the  tsetse-fly  does  not,  like  the  common  house- 
fly, lay  an  egg  from  which  is  hatched  out  a  maggot, 
which  in  its  turn  feeds,  grows,  and  becomes,  when 
full-fed  and  full-grown,  a  quiescent  pupa.  In  tsetse- 
flies  the  egg  is  retained  in  the  oviduct,  which  functions 
us  a  iiteru-s  ;  the  egg  hatches  there,  and  the  larva  is 
nourished  by  the  secretion  of  special  uterine  glands 
until  full-fed.  It  is  then  extruded  by  the  fly  as  a 
full-gTOwn  maggot,  which  wiiggles  about  for  an  hour 
or  so,  buries  itself  or  seeks  shelter,  and  becomes  a 
pupa,  from  which  the  adult  fly  emerges  in  due  course. 

Thus  there  are  practically  only  two  free  stages  of 
the  tsetse-fly;  (1)  the  adult  fly;  (2)  the  full-grown 
maggot  and  pupa. 


2.  Differences  between  the  haunts  and  habits  of 
Glossina  palpalis  and  G.  morsitans. 

(a)  Haunts. — It  is  a  curious  but  well-known  fact 
that  Glossina  palpalis  always  occurs  in  the  vicinity  of 
water,  lakes,  rivers,  pools,  &c.  There  is  nothing  known 
with  regard  to  the  habits  of  the  fly  to  explain  this 
peculiarity  of  its  distribution.  That  mosquitoes,  for 
instance,  occur  n«ar  water,  is  easily  explained  by  the 
fact  that  the  larval  stages  of  these  insects  are  aquatic. 
The  viviparous  tsetse-fly,  on  the  other  hand,  is  entirely 
independent  of  water  so  far  as  its  reproduction  is 
concerned. 

G.  morsitans,  on  the  contrary,  is  not  limited  m  its 
distribution  to  the  vicinity  of  water,  but  occurs  far 
from  it  where  other  conditions  are  suitable. 

(b)  Habits. — The  knowledge  which  has  accumulated 
in  recent  years  shows  that  there  are  noteworthy  differ- 
ences between  the  breeding  habits  of  the  two  species. 

G.  palpalis  drops  its  larvae  on  the  ground  and  they 
burrow  into  earth  and  pupate  there. 

G.  morsitans,  on  the  other  hand,  aj^pears  never  to 
scatter  its  lai-vse  on  the  ground,  but  always  to  deposit 
them  in  holes  in  trees,  in  sheltered  places  under  tree- 
trunks,  or  in  holes  in  the  ground  (Jack,  Bull.  Entom. 
Research,  II.,  pp.  357-361 ;  Lloyd,  Ann.  Trop.  Med. 
Parasitol.  YII.,  pp.  289-292.) 

For  these  differences  in  the  habits  an  explanation 
must  be  sought  in  the  natm-al  life-conditions  of  the 
two  species. 

3.  Birds  as  natvral  enemies  of  the  tsetse-fly. — It  is,  I 
think,  doubtful,  if  the  adult  fly  suffers  much  from  the 
attacks  of  birds.  There  are  probably  but  few  birds 
which  could  capture  a  tsetse-fly  on  the  wing.  On  the 
other  hand,  there  can  be  no  doubt  that  the  pupal  stage 
of  the  tsetse-fly  is  the  most  vulnerable  part  of  its  life- 
history,  and  that  the  pupse  are  preyed  ujjon  readily  by 
birds,  especially  by  gallinaceous  birds  such  as  the 
guinea-fowl,  francolin,  &c.,  birds  which  have  the  habit 
of  scratching  up  the  ground  in  search  of  food — a  habit 
easily  observed  in  the  common  domestic  fowl.*  Jack 
(I.e.),  whom  Lloyd  (I.e.)  confirms,  finds  that  all  the 
ground  under  the  bushes  is  scratched  up  by  guinea- 
fowl  and  that  it  is  viseless  to  search  for  the  pupae  of 
G.  morsitans  there ;  both  these  observers  agree  that 
the  propensity  of  the  fly  to  deposit  its  pupae  in  trees 
and  holes  is  an  instinctive  habit  for  protecting  its  pupae 
against  their  worst  enemies,  the  guinea-fowl  and 
francolins.  If  this  be  a  correct  explanation  of  the 
peculiar  breeding-habits  of  G.  morsitans,  why  is  G. 
palpalis  able  to  deposit  its  pupae  in  the  ground  with 
impunity  ?  As  mentioned  already,  this  fly  always 
breeds  near  water.  Can  it  be  that  the  vicinity  of  water 
is  avoided  by  gallinaceous  birds  for  some  reason,  such 
as  perhaps  the  presence  there  of  some  foes  dangerous 
to  them?  This  is  a  question  for  omithologists  to 
decide ;  but  I  venture  to  put  forward  the  following 
suggestions  as  a  working  hyj)othesis  which  should  be 
tested  by  naturalists  in  the  field : — that  Glossina 
palpalis,  which  deposits  it  pupae  on  the  ground,  can 
only  breed  in  localities  where  its  natural  enemies,  the 
gallinaceous  birds,  are  absent  or  scarce,  and  there- 
fore (?)  is  confined  in  its  distribution  to  the  vicinity  of 
watei-,  while  G.  morsitans,  having  acquired  the  instinct 
of  depositing  its  pupse  in  sheltered  places,  can  breed 
wherever  there  is  jungle  sufiicient  to  shelter  it.  If  this 
supposition  be  correct,  the  difference  in  the  distribution 
of  the  two  species  would  receive  a  simj^le  explanation. 

(N.B.-  Ogilvie  Grant,  in  "A  Hand-Book  to  the 
Game-Birds,"  Lloyd's  Natui-al  Histoi-y,  mentions  three 
species  of  gallinaceous  birds  which  occur  especially  in 
the  vicinity  of  water,  namely,  Francolinus  adspersus, 
Western  South  Africa  (Yol.  L,  p.  124);  Numida 
coronata,  Eastern  South  Africa  (Yol.  IL,  p.  91) ;  and 
Numida  cornuta,  Western  South  Africa  (Yol.  II. ,  p.  92). 

*  Compare  especially  Prof.  I!.  Newstead's  Report  on  the 
Halrits,  &c.,  of  the  Common  House  Fly  (Liverpool,  1907)  as 
regards  the  efficacy  of  fowls  in  destroying-  the  larvae  and 
(iiipas  of  the  fly. 
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It  will  be  noted  that  none  of  these  specdes  occur  in  the 
regions  infested  by  Glossina  2)alpalt's ;  if  introduced 
there,  they  might  be  effectual  in  keeping  doAvn  the  fly. 
I  am  informed  that  galhnaceous  birds  in  general  prefer 
dry  ground  to  scratch  in ;  possibly  these  water- 
frequenting  sxjecies  might  be  an  exception  to  this 
rule.) 

4.  Reduction  of  the  Flies. — In  any  case  there  is  no 
doubt  that  the  gallinaceous  birds  are  great,  perhaps 
the  greatest,  enemies  of  the  flies,  scratching  up  then- 
pupae  and  deTouring  them  readily,  and  I  suggest  that 
the  following  measures  should  be  adopted  with  the 
object  of  reducing  the  numbers  of  the  tsetses  in  the 
fly-belts  :— 

(rt)  That  keeping  domestic  fowls  should  be  en- 
couraged a,s  mixch  as  possible  round  villages  and 
habitations,  especially  in  the  banana-plantations 
in  the  localities  infested  with  G.  jpalpalis. 

(b)  That  guinea-fowl  and  other  wild  gallinaceous 
birds  should  be  protected  as  much  as  possible  in 
the  jungle  near  human  settlements,  and  the 
gallinaceous  contingent  should  be  reinforced  by 


the  introduction  of  the  Indian  jungle  fowl  and 
other  siiitable  species.* 
(c)  That  in  morsitans-ave'ds  all  hollows  and  shelters 
in  tree-trunks  -near  the  tillages  should  be  sys- 
tematically stopped,  tarred,  or  in  some  other  way 
rendered   useless   for   the   flies    to    l>reed  in. 
(Probably  it  would  only  be  necessary  to  do  this 
up  to  a  few  feet  from  the  ground.) 
Conclusion. — The  habits  of  the  tsetse  flies  and  the 
problem  of  the  possi):)ility  of  reducing  their  numbers 
should  be  studied  carefully  on  the  spot  by  competent 
entomologists  working  in  collaboration  with  ornitholo- 
gists.   In  a  limited  or  enclosed  area  experiments  should 
be  carried  on  to  test  how  far  a  reduction  in  the 
numbers  of  the  tsetse-flies  is  eifected  1)y  the  presence 
of   gallinaceous   birds  or   other   factors,  natui-al  or 
artificial,  in  the  environment. 

3rd  October  1913.  

*  F(jr  example,  pea-fowl,  though  they  probably  would  not 
eat  fly-pnp'te,  might  indirectly,  by  their  habit  of  destroying 
snakes,  help  other  gallinaceous  birds  to  maintain  their  exist- 
ence. The  megapodes  or  brush-turkeys  would  jirobably  Ijo 
extremely  efficient  as  destroyers  of  pupae,  and  like  the  pea- 
fowl, they  can  be  semi -domesticated. 


Mr.  Sheffield  Neave,  M.R.C.S.,  M.R.U.P. 


The  question  as  to  the  advisability  of  the  destruc- 
tion of  game  on  a  wholesale  scale  depends  more  on  the 
theory  that  G.  morsitans  conveys  disease  to  man  by 
means  of  trypanosomes  than  anything  else,  as  the  area 
occupied  by  this  fly  is  so  much  more  extensive  than 
that  l)y  G.  palpalis,  and  I  propose  to  consider  this 
theory  to  the  exclusion  of  the  question  involved  by 
G.  palpalis  infection. 

A.  The  evidence  of  this  theory  depends  chiefly  on 
the  work  of  Kinghorn  and  Torke  in  respect  of  T. 
rhodesiense.  Shortly,  these  workers  found  a  trypano- 
some  in  the  blood  of  big  game,  said  to  be  conveyed 
by  morsitans, 

(1)  which,  in  their  opinion,  was  identical  in  its 

morphology  with  that  found  in  fatal  human 
cases, 

(2)  and  which,  in  a  niunber  of  experiments  with 

animals  infected  therewith  by  morsitans, 
showed  a  very  similar  pathogenicity. 

Hence  they  concluded  that  the  trypanosome  was 
the  same  in  the  two  cases,  and  that  big  game  contains 
in  the  Imangwa  valley  a  reservoir  of  tiyjjanosomes 
pathogenic  to  man. 

This  evidence,  although  tending  towards  their  con- 
clusions, I  maintain,  is  not  scientifically  or  accurately 
conclusive. 

(1)  As  to  morphology  of  trypanosomes  :  this  has 

been  shown  over  and  over  again  to  Ije  a  very 
uncertain  guide.  R.  Koch  and  others  have 
pointed  out  that  the  forms  of  known  patho- 
genic trypanosomes  vary  very  much  in  the 
same  species  both  as  to  measurement,  form, 
and  position  of  the  nucleus,  and  that  they 
are  not  pathogenic  to  one  species  of  animal 
only  is,  of  course,  accepted.  So  that  by 
obtaining  much  the  same  measurements  and 
finding  much  the  same  shapes  and  arrange- 
ment of  organs  in  two  trypanosomes,  one 
does  not  get  any  more  than  negative 
evidence  in  favour  of  their  being  identical. 
Kmghorn  and  Torke's  main  theory  as  to  the 
posterior  nucleus  has  Ijeen  shown  to  be 
otherwise  than  proved. 

(2)  Pathogenicity  for  animals  being  to  a  great 

extent  similar  in  two  trypanosomes  is  not  a 
definite  proof,  and  is  only,  again,  negative 
evidence  of  the  two  being  identical,  though, 
of  course,  that  evidence  should  receive  proper 
and  adequate  weight  in  estimating  its  vahxe, 
such  as  it  is. 

(3)  Again,  the  whole  is  based  on  the  supposition 

that  the  human  trypanosome  was  conveyed 
to  man  by  G.  morsitans,  and  there  is  no 
direct  evidence  of  this ;  in  fact  Taute's 
single  experiment  on  himself  would,  as  far 
as  it  goes,  point  to  the  contrary,  as  well  as 
the  fact  tliiit  the  four  white  men  representing 


the  first  cases  on  record  attributed  their 
infection  to  a  severe  bite  quite  different  to 
that  of  G.  morsitans. 

It  has  been  contended  that  it  is  contrary  to  morality 
and  against  law  to  experiment  on  humans,  other  than 
oneself,  in  the  laboratory  hy  letting  G.  morsitans  feed 
on  them,  l)ut  an  experiment  in  nature  is  worth  a 
thoiisand  laboratory  experiments,  and  is  not  this  now 
going  on  every  day  in  the  Luangwa  valley  ?  And 
what  is  the  result  ?  Althoiigh  16  per  cent,  of  the  big- 
game  is  said  to  be  infected  and  morsitans  swarms 
in  myriads,  yet  May  shows  there  are  fewer  cases  to  be 
found  than  at  his  first  examination. 

B.  Bruce's  theory  that  T.  rhodesiense  is  nothing- 
else  than  T.  brncei  must  carry  great  weight,  seeing  the 
impossibility  of  identification  by  morphology  only, 
and  the  likelihood  of  cases  in  South  Rhodesia  having 
been  misdiagnosed  as  malaria,  and  this  the  more  so  now 
that  cases  of  trypanosomiasis  have  been  also  there 
discovered.  This  theory,  if  coirect,  tends  to  show 
that  this  form  of  human  trypanosomiasis  has  been  with 
us  from  the  commencement  of  our  tropical  inquiries 
at  any  rate,  and  is  no  new  thing. 

His  theory  is  also  much  supported  l:>y  the  difficulties 
with  which  the  identification  of  a  ti'y][)auosome  is  beset, 
considering  the  great  variability  m  form,  x^athogenicity, 
chemo-resistance,  vii-uleuce,  and  in  develoj^ment  under 
difl:erent  circumstances  that  this  organism  displays. 
In  fact  the  present  confusion  makes  one  inclined  to 
think  that  owing  to  mutability,  varieties  are  apt  to  be 
raised  to  the  level  of  species,  as  in  the  case  of  the 
higher  animals. 

In  conclusion,  I  would  urge  that,  as  there  is  no 
new  and  ten-ible  danger  which  is  increasing,  and  as 
the  new  partial  discoveries  point  to  no  new  epidemic, 
it  is  not  right  on  half  evidence  and  half-digested  facts 
to  take  so  radical  a  measure  as  to  condemn  the  big 
game  (and  on  the  same  grounds,  if  some  doubtful 
trypanosome  is  found,  all  and  any  of  the  mammals)  in 
a  fly  coimtry  to  extinction.  I  would  therefore  plead 
that  fiirther  facts  be  collected  to  prove  or  disprove  the 
theories  of  the  advocates  of  such  a  cotirse  before 
proceeding  to  the  slaughter. 

In  respect  of  an  experiment  of  extermination  of 
game  in  a  localised  area,  I  can  only  heartily  recom- 
mend it  as  being  feasible,  not  preclixded  by  excessive 
expense,  and  being  prol;>ably  more  instructive  than 
any  other  single  experiment. 

In  my  opinion,  two  localities  should  be  chosen  (a) 
in  the  Luangwa  valley,  where  the  climate  is  of  a 
sirfiiciently  high  temperature  to  i)ermit  of  the  proper 
development  of  the  so  called  T.  7-hodesiense  in  G. 
morsitans,  (h)  some  other  colder  climate,  possibly  in 
Southern  Rhodesia. 

No  doubt  the  question  of  more  than  one  experi- 
ment and  the  extent  of  the  area  to  be  involved  depends 
on  that  of  funds,  but  of  this  I  have  no  cognisance. 
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Of  course,  a  control  area  immediately  adjoining 
would  liave  to  be  carefully  studied,  commencing  as 
soon  as  possible,  unless  it  were  necessary  to  previously 
study  the  area  to  be  enclosed  itself,  prior  to  enclosure. 


This  latter  course  would,  however,  not  be  necessary, 
in  all  probability,  if  the  former  were  undertaken,  and 
would  have  the  drawback  of  niuch  delay, 
i^iid  November  1913. 


Sir  Alfred  Sharpe,  K.C.M.G.,  C.B. 


1  take  it  that  the  immediate  cause  of  the  appoint- 
ment of  this  Committee  is  the  result  of  Dr.  Yorke's 
Investigations,  the  views  he  has  publicly  stated,  and  the 
proposals  he  has  made  for  experiments  in  the  way  of 
game  extermination  in  Africa. 

It  has  been  shown  that  G.  morsitans  is  capable  of 
infecting  man  with  trypanasomiasis,  and  that  "  game  " 
acts  as  a  reservoir.  We  have  not  yet,  however, 
suificient  evidence  as  to  what  "  game "  is  capable  of 
so  acting.  My  experience  is  that  G.  morsitans  attacks 
practically  every  foi-m  of  life  in  the  bush,  not  only 
"  big  game,"  hut  monkeys,  birds,  snakes,  crocodiles, 
lizards,  rats,  &c.  Dr.  Yorke,  in  the  various  papers  he 
has  read,  genei-ally  uses  the  expression,  "  big  game." 
He  says :  "  Investigation  has  made  it  pei-fectly  clear 
"  that  the  main  i-eservoir  of  the  trypanosomes  of  man 
"  and  domestic  stock  is  the  big  game.'"  What  does 
this  include  ?  This  is  the  very  first  and  essential 
matter  we  want  settled.  K  only  the  larger  wild 
animals  acted  as  a  reservoir,  it  is  perhaps  conceivable 
that  by  a  wholesale  oi'ganized  system  of  slaughter  all 
these  larger  animals  might,  in  the  course  of  years,  be 
exterminated.  .  If,  however,  the  smaller  animals,  such 
as  monkeys,  bush-j^ig,  badger,  rock-rabbits,  &c.,  are 
capable  of  acting  as  reservoirs,  extermination  with  such 
means  as  we  can  possibly  command,  even  at  a  vast 
expenditure,  would  be  an  impossibility  in  such  a 
country  as  Africa.  If,  moreover,  birds,  lizards,  snakes, 
crocodiles,  rats,  &c.,  can  act  as  reservoirs,  the  impossi- 
bility is  more  apparent  still.  Dr.  Yorke  speaks  of 
"big  game"  and  "small  vermin."  Referring  to  the 
latter,  he  said  in  a  recent  paper  read  before  the 
Zoological  Society :  "  They  are  to  a  considerable  extent 
"  noctiu'nal,  and  although  G.  morsitans  does  occasion- 
"  ally  bite  at  night  .  .  .  this  is  exceptional,"  but 
we  must  Imoiv  definitely  whether  or  not  even  "vermin" 
can  act  as  a  reservoir  before  we  can  form  any  opinion 
as  to  the  advisability  of  game  extermination  experi- 
ments. Doctors  Yorlce  and  Kinghorn  found  that  wart- 
hog,  for  example,  were  affected  to  the  extent  of  11  per 
cent.  I  doubt  the  feasibility  of  an  attempt  to  ex- 
tei-minate  wart-hog  in  any  district. 

Once  it  is  granted  that  most  forms  of  life  act  as 
reservoirs,  it  becomes  obvious  to  anyone  who  has 
jDersonal  acquaintance  with  tropical  Africa  that  ex- 
termination is  qiiite  impossible.  All  native  stock 
would  have  to  be  killed — cattle,  goats,  sheep,  dogs. 
Indeed,  to  make  any  such  experiment  complete,  all 
natives  would  have  to  be  removed.  Monkeys,  "  vermin," 
every  form  of  life  would  have  to  be  destroyed  or 
removed. 

It  has  been  suggested  that  "  experiments  in  limited 
areas  "  should  be  made,  but  fly  (in  Nyasaland  and 
Northern  Hhodesia,  at  any  rate)  ranges  over  huge 
.districts,  and  to  include  the  whole  of  any  area  which 
.at  any  season  of  the  year  might  hold  fly  would  mean 
■dealing  with  a  vast  area.  Yet,  such  experiment 
would  be  incomplete  and  inconclusive  unless  it  were 
made  quite  certain  that  there  was  no  possibility  of 
incursion  into  the  area  dealt  with,  by  fly  (or  animals) 
from  outside. 

It  is  one  thing  to  say  :  Let  all  animal  life  be 
exterminated,  it  is  another  to  carry  it  out.  Take, 
for  example,  lions  and  leopards ;  they  are  pests  in 
Africa,  everyone  destroys  them  when  they  get  the 
chance ;  there  can  be,  I  should  say,  little  dou.bt  that 
they  get  freely  bitten  by  tsetse  fly,  and  act  as  reser- 
voirs ;  how  are  we  to  exterminate  them  in  su.ch  a 
thinly  populated  country  as  Africa  ? 

With  regard  to  the  connection  between  game  and 
fly,  I  gather  that  from  the  point  of  view  of  Dr.  Yoi'ke 
this  question  is  comparatively  unimportant  to  some 
extent,  as  he  does  not  desire  to  maintain  that  fly 
depends  on  game  for  existence ;  he  only  wishes  to 
separate  them  (by  killing  the  game),  and  hopes  that 
in  due  course  fly  will  become  innocuous.  As,  however, 
this  question  will  no  doubt  be  considered,  I  may  state 


that  of  late  years  I  have  come  to  the  conclusion  that 
the  presence  of  big  game  is  not  in  any  way  necessary 
for  the  existence  of  tsetse-fly  (of  any  variety).  In 
Nyasaland  and  Northern  Rhodesia  there  are  striking 
examples  of  practically  gameless  country  with  plenty 
of  fly,  and  flyless  country  with  plenty  of  game.  I  think 
that  most  men  with  experience  of  varied  districts 
of  Central  Africa  have  arrived  at  this  opinion. 

I  enclose  notes  made  l)y  me  in  1910  on  the  habits 
of  G.  morsitans  in  Nyasaland  and  adjoining  territories. 

\_Extracted  from  the  Bulletin  of  Entomological  Research, 
Vol.  I.,  October  1910.] 

Notes  on  the  Habits  of  G-lossina  Moesitans  in 

Nyasaland  and  the  adjoining  Tereitobies. 
By  Sir  Alfred  Sharpe,  K.C.M.d.,  C.B.,  Governor 
of  the  Nyasaland  Protectorate. 

Tkroughout  the  Jfyasaland  Protectorate  there  are 
many  areas  which  are  infested  by  Glossina  morsitans : 
and  this  species  is  also  to  be  found  in  North-Eastern 
Rhodesia,  and  in  German  and  Portuguese  teii'itory 
bordering  on  Lake  Nyasa.  I  have  been  frequently 
through  all  these  territories  dui'ing  the  last  twenty-two 
years,  and  know  them  well. 

From  my  observations,  made  very  carefully  during 
the  last  six  or  eight  years,  the  opinion  I  have  arrived 
at  in  every  case  is  tha  t  fly-areas  have  neither  diminished 
nor  increased  during  the  time  I  have  known  the 
country.  It  is  impossible  to  say  what  are  the  exact 
conditions  which  are  suitable  in  any  district  for  the 
existence  of  tsetse-fly.  Within  a  fly-area  it  does  not 
follow  that  fly  will  be  found  throughout,  nor  on  all 
days,  nor  at  all  seasons.  To  speak  of  a  "  fly-fceW " 
gives  a  wrong  impression.  A  "fly-area"  has  more 
or  less  definite  limits,  and  within  this  area  fly  may 
be  found,  sometimes  in  one  part,  sometimes  in 
another.*  It  is  possible  to  go  through  a  fly-area  many 
miles  in  extent  on  some  occasions  without  meeting- 
much  fly;  on  other  occasions  they  may  be  found 
thickly  throughout.  The  season  of  the  year  has  a 
great  deal  to  do  with  this,-  but  there  are  other  causes 
which  it  is  impossible,  as  yet,  to  define.  For  example, 
between  the  settlement  of  Zomba  and  the  Mlanje 
Mountains,  a  distance  of  about  40  miles,  lies  an  exten- 
sive plain.  Horses  or  cattle  can  be  driven  across  from 
Zomba  during  the  months  of  May  or  June  without 
meeting  any  fly  at  all  ;  later  in  the  year,  say  October, 
they  would  have  to  pass  through  about  25  miles  of'  fly. 
On  the  a,dvent  of  the  first  rains  in  November  there  is  a 
noticeable  diminution  of  fly,  but  they  are  still  found 
more  or  less  in  this  particvilar  area  until  the  arrival  of 
the  cold  weather  in  April  and  May. 

My  own  opinion,  which  I  have  expressed  on  various 
occasions  before  now,  is  that  the  existence  of  wild 
game  has  very  little,  if  anything,  to  do  with  the  exist- 
ence of  any  species  of  tsetse-fly.  At  the  time  when 
rinderpest  visited  Nyasaland  there  was  a  noticeable 
decrease  in  the  quantity  of  big  game  in  some  of  the 
districts  where  tsetse-fly  exists,  especially  as  regards 
buifalo.  but  I  have  never  noticed  that  this  had  any 
effect  on  the  presence  of  Glossina.  In  Nyasaland  the 
common  kind  of  tsetse  is  Glossina  morsitans.  In 
certain  areas  fiisca  is  found,  but  no  palpalis. 

Within  a  fly-ai-ea,  as  already  stated,  the  quantity 
of  fly  met  with  varies  at  different  times  of  the  year, 
and  I  am  inclined  to  think  that  the  prevalence  of 
strong  winds  to  some  extent  drives  the  insects  away. 

*  The  fact  that  the  terms  "fly-belt"  and  "fly-area"  are 
fre-iuently  used  as  though  they  were  interchangeable  is  apt  to 
cause  confusion.  It  would  be  well  therefore  to  restrict  the 
term  •■  fly-b-lt "  trf  country  in  which  Glunsiim  is  actually 
existent  ;  whereas  the  word  •■  fly-area "  would  have  a  wi<lcr 
sense,  signifying  a  district  which  is  liable  to  be  infested  by 
tsetse,  either  wholly  or  in  part.  Thus  evidence  as  to  the 
alteration  of  fly-belts  would  not  necessarily  be  in  conflict  with 
the  author's  view  that  the  limits  of  fly-areas  are  stable. — Ed. 
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I  liave  not  noticed  that  any  special  soil,  bush  or 
herbage  seems  to  attract  them.  So  far  as  uiormtans  is 
concerned  it  is  certain  that  water  is  no  attraction  to 
them ;  nor  have  I  observed  that  the  presence  of  fly 
is  in  any  way  associated  with  sand.  In  Nyasaland, 
Glossina  is  never  found  in  open  grass  country ;  it  is 
only  found  in  bush,  not  necessarily  dense  foi-est,  but 
country  scattered  with  trees  which  give  shade.  G. 
morsitans  is  seldom  found  above  3,000  feet  in  Nyasa- 
land. 

While  I  hesitate  to  give  a  decided  opinion  on  the 
question  whether  morsitans  is  entirely  dependent  for 
its  existence  upon  the  blood  of  wild  mammals,  a  point 
which  is  perhaps  better  answered  by  scientific  men,  yet 
I  can  say  that  out  of  innumerable  tsetse  which  I  have 
caught  I  have  never  fomid  one  which  had  any  trace  of 
blood  in  the  abdomen,  with  the  exceptiiin  of  flies 
caught  in  the  act  of  feeding  either  upon  myself,  upon 
natives,  or  animals ;  and  the  im^jression  which  I  have 
formed  is  that  tsetse-fly  are  no  more  actually  dependent 
upon  the  blood  of  mammals  for  their  existence  than 
are  mosquitos.  Unless  I  am  right  in  this  opinion,  I  am 
at  a  loss  to  understand  how  the  enormous  numljers  of 
tsetse-fly  which  are  found  in  some  areas  can  exist,  as  in 
many  of  those  areas  game  is  either  extremely  scarce 
or  almost  non-existent.  In  Nyasaland  it  is  distinctly 
noticeable  that  many  of  the  fly-areas  are  almost  des- 
titute of  game,  whereas,  on  the  other  hand,  some  parts 
of  the  country  where  game  is  most  abimdant.  such  as 
the  valley  of  the  Rukuru  River,  are  entirely  free  from 
tsetse  ;  and  in  this  locality,  as  in  others,  buffalo  are 
fairly  abundant.  At  the  noith  end  of  Lake  Nyasa. 
liefore  the  advent  of  rinderpest,  there  were  many 
thousands  of  liuffalo,  Init  no  morsitans. 

I  am  acquainted  with  villages  which  are  situated 
inside  fly-areas,  and  whei-ever  the  natives  build  their 
villages  in  such  localities  and  clear  ground  for  their 
food-gardens  tsetse  immediately  disap)pear  from  the 
cleared  ground.  I  have  often  noticed  that,  when 
approaching  these  villages  from  the  bush,  fly  which 
are  following  the  carriers,  or  are  actually  upon  their 
persons  biting  them,  will  gradually  disappear  after 
entering  the  cleared  ground,  and  by  the  time  the 
village  is  reached  no  fly  can  be  seen.  On  the  other 
hand,  I  have  known  cases  where  villages  have  been 
abandoned,  and  after  a  time,  as  the  natui'al  bush  has 
grown  up,  the  flies  have  reapjieared  in  places  where  the 
native  food-plantations  foi-merly  were. 

I  have  known  many  cases,  especially  in  the  country 
lying  between  Tanganyika  and  Mweru,  where  native 


villages  situated  in  fly-areas  have  possessed  cattle  > 
noticealily  so  in  the  case  of  the  powerful  chief  Nsama. 
In  these  instances  the  cattle  were  always  kept  either 
inside  the  village  itself,  or  else  were  only  allowed  to 
feed  immediately  outside,  and  were  always  herded  by 
boys  to  prevent  their  straying  into  the  Ixish.  Goats, 
however,  are  found  in  all  villages  in  Nyasaland, 
whether  in  fly-areas  or  not,  and  it  is  certain  that  the 
bite  of  morsitans  may  have  little  or  no  effect  upon 
these  animals.  On  the  other  hand,  I  have  Ijeen 
informed  by  natives  living  in  fly-areas  that  if  goats  are 
brought  by  them  from  other  districts  where  no 
tsetse-fly  exist,  they  frequently  sicken  and  die.  I 
cannot  myself  vouch  for  the  truth  of  this. 

Generally,  it  will  be  gathered  from  the  foregijing 
remarks  that  my  opinion  is  that  the  presence  or 
absence  of  big  game  has  little  or  nothing  to  do  with 
the  existence  of  fly.  I  know  that  this  opinion  does  not 
coincide  with  that  of  Mr.  Selous,  whose  experience  is, 
I  think,  principally  confined  to  Africa  south  of  the 
Zambesi.*  I  can  only  say,  however,  that  my  observa- 
tions during  the  last  six  or  eight  j  ears  have  been  very 
carefully  made,  that  the  conclusions  I  have  given  have 
been  very  carefully  arrived  at,  and  that  they  are 
shared,  I  think,  by  many  careful  observers  in  Central 
Africa. 

Statements  are  made  from  time  to  time  hj  persons 
who  may  even  have  spent  some  years  in  tropical 
Africa — notably  so  in  Nyasaland — that  tsetse-fly  is 
'•spreading."  As  already  stated,  I  do  not  think  that 
"fly-areas"  alter  their  limits  to  any  appreciable  extent. 
Those  who  make  these  statement^  do  so,  no  doubt, 
Ijecause  they  honestly  l)elieve  them  to  be  true,  but 
I  know  from  personal  experience  that  in  many  cases 
fly  has  existed  in  the  supposed  new  areas  for  the  past 
twenty  years.  There  •  are  various  causes  for  fly  being 
now  more  noticed  : — More  attention  than  formerly  has 
been  called  to  the  subject ;  cattle  ai-e  now  kept  by 
natives  in  districts  where  formerly,  owing  to  wars  and 
raids,  there  were  none  ;  large  native  settlements  have 
altered  their  locations  (notably  at  Port  Johnston,  at 
the  south  end  of  Lake  Nyasa),  and  as  the  old  clearings 
gi-ew  up  fly  appeared.  Increased  transport  hy  ox- 
waggons  has  revealed  the  existence  of  fly  also  in  places 
where  it  was  not  noticed  before. 


*  Mr.  Selous.  since  his  journey  to  tbe  Soudan,  lias  altcrcil 
liis  views.  In  a  letter  to  The  Field'  he  statcil  that  in  the 
Soudan  tsetse  fly  diil  not  appear  to  be  dependent  on  u:,une. 
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Suggestions  on  the  Limitation 
and  Destruction  of  Glofs-^ina  uwrsitans. 

I. — •'  Primary  Fly  Centres  "  :  their  Influence 
ON  THE  Distribution  of  G.  morsitans. 

Several  months'  constant  travelling  in  the  ■'  pro- 
claimed ai-ea "  Imd  led  one  to  conclude  that  there  are 
at  least  four  "  primary  centres,"  situated  as  shown  on 
the  map  as  follows  : — 

No.  1.  Opposite  Rifu,  near  Patsaiijoka  Marsh. 

No.  2.  N.W.,  W..  S.W.  of  Kuti  Marsh. 

No.  3.  At  Nyansato,  near  the  Chitawa  Marsh. 

No.  4.  Along  and  on  each  side  of  the  Lingadsi 
River  between  long.  38-8'  and  34-13'  E. 

The  main  I'easons  why  these  are  defined  as  "  primary 
centres  "  are  :  (1)  Ply  are  foimd  here,  and  numerous, 
throughout  the  year.  (2)  They  are  present  at  these 
situations  when  fihere  are  none  or  extremely  few  else- 
where, when  the  whole  country  is  bare  of  grass,  the 
trees  without  foliage,  and  the  ground  baked  hard. 
(3)  These  are  the  only  areas  where  water  is  actually 
above  the  earth's  surface  or  not  any  great  depth  below, 
e.g..  at  the  Lingadsi  River  the  centre  is  almost  definitely 
limited  in  length  by  the  water  and  moisture  in  the 
river  bed.  At  Patsanjoka  the  water  is  present  through- 
out the  dry  season.  At  Kuti  and  Chitawa  it  dries  late, 
but  here  it  is  seen  that  although  these  marshes  are 
O  llibiO 


superficially  dry,  yet  during  late  October  and  eai'ly 
November,  before  any  rain,  fresh  grass  already  springs 
up  and  trees  begin  to  put  on  green  foliage  in  the  low- 
lying  country  near  these  marshes,  markedly  in  con- 
trast to  other  parts  of  the  district,  i.e.,  the  portions 
between  Nsadzu — Waya — Matuml:)a  to  Mtalamauja. 
This  is  somewhat  raised  undulating  broken  country 
with  fairly  rocky  surface.  (4)  It  is  in  these  situations 
that  the  fly  can  best  feed  during  the  long  drought 
season.  There  are  herds  of  eland  and  buffalo  at  the 
Lingadsi,  water))uck,hartebeeste,  and  eland  at  Nyansato. 
Various  species  of  large  and  small  game  are  foimd  at 
Patsanjoka  and  Kutidambos,  and  numbers  can  be  seen 
at  various  times  resting  in  the  shade  during  the  heat  of 
the  day.  (5)  At  these  places  it  is  liglit  forest  with 
fairly  short  grass,  here  and  there  open  glades,  and  not 
far  from  water.  This  combination  is  ideal  for  Ijoth 
game  and  fly.  The  latter  feed  as  the  game  come  to 
and  from  water  and  the  light  forest  enable  them  to 
easily  see  and  follow  the  game.  Heavy  forest  and  thick 
high  grass  impede  the  flight  of  fly,  and  moreover  they 
are  unable  to  see  any  distance.  They  are  sometimes 
found  at  these  situations  hut  not  in  any  numbers. 

Tiie  fact  that  the  fly  are  fomid  at  the  above- 
mentioned  centres  all  the  year  round  and  that  they 
still  exist  here  at  the  height  of  the  di-y  season  when 
there  are  few  or  none  elsewhere,  makes  it  quite 
reasonable  to  supjiose  that  they  breed  at  these  j)laces 
— and  that  it  is  from  these  centres  that  "  extensions  " 
along  connecting  forest  are  sent  out  as  soon  as  these 
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connections  become  suitable.  This  is  actually  observed 
to  take  place.  Dm-ing  May,  June,  and  early  July  fly 
ai'e  found  few  iu  number,  but  may  be  seen  constantly 
along  routes  where  during  August  and  September  they 
absohitely  disappear  or  are  present  in  almost  negligible 
, numbers  or  only  at  odd  times.  This  applies  to  almost 
all  the  main  routes  except  just  at  and  opposite  the 
four  centres  indicated. 

Late  Septembei',  October,  and  November  show  a 
distinct  but  gradual  increase,  and  fly  become  evident 
in  situations  during  November,  before  the  rains,  as  they 
were  early  in  May.  Radiations  from  these  centres 
liegin  about  this  period  so  far  as  the  physical  characters 
of  the  country,  the  large  garden  clearings,  and  the 
seasonal  conditions  allow.  With  the  onset  of  the 
rains  the  spread  increases,  as  more  suitable  situations 
are  created.  The  rough  stony  country  becomes  a  habitat 
and  other  breeding  centres — "  secondary  centimes  " — 
are  established,  and  fly  increase  pari  passu  until  the 
rains  are  over,  the  streams  dry,  the  grass  withered,  and 
the  hot  season  with  its  bush-fires  once  more  performs  a 
nat;Liral  prophylactic  measure. 

On  regarding  the  subject  from  this  aspect  the 
point  I  submit  and  advocate  is  that  the  forest  con- 
nections along  which  radiations  take  place  be  attacked, 
cut  off  or  otherwise  dealt  with  early  diiring  the  year 
about  May,  so  that  the  actual  "  primary  centres " 
delimited  in  any  district  at  the  height  of  the  previous  dry 
season  are  isolated.  After  tliis  has  been  perfoi-med  all 
the  trees  of  all  sizes  in  these  centres  indiscrimately  cut 
down  and  left  lying  to  dry  and  ultimately,  when  the 
whole  country  is  parched  and  dry,  grass-fires  being 
strickly  prohibited  diiring  this  period,  by  the  end  of 
July  or  August  wholesale  and  extensive  burning  over 
these  areas,  commencing  from  the  side  of  the  "  exten- 
sions,'' and  progressing  towards  the  main  and  isolated 
body  of  fly,  thoroughly  carried  out  by  a  gang  of  natives. 
At  Kuti,  Nyansato  and  Patsaujoka  (Rifu)  this  could 
be  done,  and  with  special  ease  at  the  last  situation.  At 
Lingadsi  it  would  be  difficult,  but  sufficient  could  be 
done  here  to  prevent  a  southern  extension  which  links 
up  with  the  north  arm  of  the  Nyansato  dining  the 
rains. 

If  "  extensions  "  depend  on  primary  sources,  upon 
which  they  iindoubtedly  do,  then  it  miist  needs  follow 
that  the  limitation  or  lessening  of  their  nu.mbers  must 
lessen  the  formation  of  "  secondary  centres  '"  and  their 
"  extensions,"  and  therefore  the  whole  distribution  and 
ni;m])ers  of  fly. 

Game  plays  a  minor  part  in  the  actual  habitat  of 
G.  morsitans.  It  is  trvie  that  at  the  above-mentioned 
areas  game  is  plentiful  and  that  blood  is  necessary  to 
the  life  of  the  fly,  but  there  are  numerous  situations 
where  game  are  present,  in  this  same  prohibited  area, 
where  fly  are  not  found  and  where  fly  though  present 
during  the  wet  season  are  absent  during  the  dry. 

II. — The  Sffect  of  Prophylactic  Foeest 
Clearing  on  G.  morsitans. 

With  a  view  to  indicate  the  results  of  even  moderate 
clearings  of  some  150  yards  around  villages  in  the  "  pro- 
claimed area  ''  a  few  observations  may  well  be  recorded. 
Before  siich  measures  were  adopted  it  was  noticed  that 
clearings  made  for  agricultural  piu-poses  by  the 
inhabitants  of  a  certain  chain  of  villages,  east  of 
Mtalamanja,  lying  north  and  south  of  the  River 
Lipimbi  along  its  coiirse  to  Lake  Nyasa,  showed  a 
decided  effect,  as  compared  with  other  parts  of  the 
district,  on  the  distribution  of  G.  morsitans,  which  was 
further  emphasised  by  the  clearing  of  the  areas  in  the 
vicinity  of  these  villages.  African  villages  as  a  rule 
have  more  or  less  quite  definite  patches  of  forest,  light 
or  otherwise,  sm-rormding  them,  for  various  reasons. 
The  paths  from  such  villages  leading  to  main  roads 
and  gardens  and  water  supplies  and  neighbouring 
villages  traverse  these  patches  and  it  is  at  these 
positions  that  fly  are  found.  Where  there  are  groups 
of  villages  arranged  somewhat  in  continuity  one  does 
not  find  much  game  immediately  near  or  between  such 
habitations,  at  any  rate  not  during  the  day,  yet  fly  in 
fly  districts  are  invariably  pi-esent  in  such  situations  if 


the  conditions  are  not  unsviitable,  i.e.,  intervening^ 
•'  dambo  "  areas,  sandy  soil  near  the  lake,  and  rough 
rocky  elevated  coimtry  with  little  vegetation  inland. 
Such  places  are  unsuitable  for  much  vegetable  growth,, 
superficial  moisture  is  absent,  and  subsoil  water  is 
j)robably  at  a  great  depth,  forest  cannot  support  itself, 
and  without  its  continuity,  however  irregular,  fly 
cannot  exist  in  any  numbers.  Travelling  through  such 
areas  fly  are  not  seen,  nor  are  they  found  feeding  on 
game  shot  in  these  "  dambos  "  except  when  near  the 
fringe  of  forest  harbouring  the  fly.  It  is  observed 
that  in  favourable  places  some  distance  from  thick 
fly  "centres"  one  finds  small  belts  or  rings  of  fly 
congregated  round  villages  and  in  forest  patches  on 
one  or  other  or  both  sides  of  the  roads  between  villages 
in  fluctuating  numbers  dependent  on  the  seasons.  So 
that  the  villagers  are  constantly  fed  on  for  greater 
part  of  the  year  by  these  fly  both  in  and  every  time 
they  leave  or  return  to  their  villages.  It  is  obvious 
that  villages  must  be  situated,  if  inland,  in  such 
jDOsitions.  Forest  is  to  the  native  not  only  an  indi- 
cation of  arable  land  but  is  also  a  protection  from  heat 
and  weather  conditions.  The  timber  and  grass  is 
atilised  for  building  pm-poses  and  fuel.  Water  supplies 
must  also  be  near  at  hand.  As  the  above,  i.e.,  forest 
and  relative  humidity,  together  with  the  natives,  their 
sheep,  goats,  and  dogs  supply  all  the  wants  of  the  fly, 
the  fly  therefore  persist  in  the  habit  of  frequenting  these 
haimts.  If,  is  seen  that  along  the  river  Lipimbi  the 
rough  continuity  of  villages,  i.e.,  19  over  a  distance 
of  some  8i-  miles,  their  garden  clearings,  &c.  has  per- 
formed a  natural  division  of  the  fly  belt  at  the  junction 
between  its  southern  extension  from  the  Lingadsi  area 
(No.  4)  and  the  northern  extension  from  the  Nyansato 
area  (No.  3). 

The  prophylactic  clearings  which  were  adopted  made 
a  still  further  and  decided  impression,  so  much  so  that 
after  the  summer  grass  fires  had  swept  the  country 
scarcely  a  single  fly  was  noticeable  along  the  road 
between  Mtalamanja's  village  and  Maosas,  the  latter 
situated  at  the  lake.  Again  it  was  noticed  that,  before 
village  clearing  was  performed,  fly  which  followed  one 
during  journeys  from  Domira  Bay,  they  being  first 
met  shortly  after  crossing  the  "  dambo  "  opposite  area 
No.  3,  kept  one  company  till  Matumba's  village,  and 
through  Matumba"s  group  of  villages  well  along  the 
Chunzi  road — in  fact  some  invariably  came  into  the 
Medical  Officer's  house  at  Chunzi  with  the  "  safari." 
When  subsequently  clearing  was  performed  at 
Matumba's  it  was  fovuid  that  this  area  acted  as  a 
block  to  the  progress  of  fly,  they  dispersed  shortly 
after  passing  the  edge  of  the  clearings,  the  few  that 
followed  were  lost  while  going  through  the  villages, 
and  none  were  evident  on  the  other  side.  Other 
instances  could  be  quoted  showing  these  effects  in 
varying  degree  according  to  the  nearness  of  villages  to 
the  main  "  fly  centres  "  and  the  physical  characters  of 
the  coimtry,  e.g.,  where  villages  are  protected  by  slightly 
elevated  rocky  sites,  others  situated  near  stream  beds 
which  are  dry  during  the  summer,  in  whicli  subsoil 
water  is  at  a  depth  of  8  to  12  feet,  and  others  by  small 
abruptly  rising  hills  which  bar  the  extensions  from  fly 
belts.  When  these  facts  are  considered,  the  formulating 
of  systematic  prophylactic  measures  becomes  a  matter 
of  comparative  ease.  A  thorough  knowledge  of  the 
country  is  essential.  What  is  suitable  in  one  place 
may  not  be  so  in  another.  In  some  instances  special 
facilities  may  offer,  in  others  great  difficulties.  Each 
area  must  be  dealt  with  according  to  its  particular 
requirements.  It  is  clearly  indicated  that  work  must 
be  leased  on  these  lines. 

The  clearing  of  villages,  increase  of  agriculture,  the 
splitting  up  of  fly  belts  near  villages  and  along  main 
routes  by  forest  destruction  and  buniing,  the  attacking 
of  "  fly  centres  "  as  indicated  above  cannot  otherwise 
than  profoimdly  modify  the  entire  distribution  of  G. 
morsitans  in  inhabited  areas.  These  practical  methods 
would  ultimately  limit  fly  to  areas  which  need  not  be 
entered  by  natives  while  carrying  on  their  ordinary 
means  of  livelihood,  and  further,  those  who  contracted 
trypanosomiasis  after  entering  these  "  segregated  fly 
areas  "  would  be  harmless  as  regards  the  spread  of  the 
disease. 
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I  have  the  honour  to  submit  a  suggestion  as  to  a 
suitable  and  inexpensive  site  where  an  experiment,  if 
desired,  of  proving  the  effect  of  game  destruction  on 
G.  morsitans  may,  with  exceptional  facility,  be  carried 
out  in  Nyasaland.  The  fencing  required  for  such  a 
purpose  would  be  under  20  miles  and  might,  in  fact,  be 
reduced  to  nearly  10  if  taken  over  a  straight  line. 

The  line  of  fence  could  run  from  some  suital)le  spot 
a  few  miles  south  of  Monkey  Bay,  e.g.,  from  somewhere 
between  Msesa  Village  and  Nkudzi  on  the  east  littoral 
of  the  Livingstone  Peninsula  to  a  point  north  or  south 
of,  that  is,  excluding  or  including,  a  village  called 
Kasenka.  on  the  west  coast  of  the  same,  situated  in  the 
Fort  Johnston  district. 


There  would  thus  be  an  area  of  some  200  square 
miles  cut  off  from  the  rest  of  the  district,  having  the 
lake  as  a  natural  boundary  on  all  other  sides. 

This  area  contains  large  numl^ers  of  game  and  fly. 
A  clearing  could  be  made  of  a  mile  on  each  side  tjf  the 
fence,  and  no  person  allowed  to  enter  or  leave  the  cut- 
oft'  area  from  the  land  side.  Five  policemen  picketed 
along  the  fence  could  control  this. 

There  would  be  no  elephant  in  this  area ;  the  other 
game  consists  of  some  hippopotamus,  found  ashore 
during  the  night,  a  few  buffalo,  luimei'ous  eland,  kudu, 
waterbuck,  nswala,  bushbuck,  reedbuck,  oribi,and  a  few 
klipspringer,  lion,  and  leopard,  some  wild  dogs,  foxes, 
and  conies. 

2nd  January  1914. 


Mr.  Wauringt(3n  Yorke,  M.D.,  Direc 

In  1911  Dr.  Kinghorn  and  I  were  sent  by  the 
British  South  Africa  Oom^Dany  to  North  Eastern 
Rhodesia  to  investigate  and  report  upon  the  conditions 
go\'erning  the  spread  of  sleeping  sickness  in  their 
territories. 

The  results  of  our  investigations  may  be  sum- 
marised as  follows : — 

1.  The  human  tryj^anosome  (T.  rhodesiense)  is  dis- 
tributed widely  throughout  south  Central  Africa. 

2.  There  is  no  essential  difference  between  the 
clinical  manifestations  of  the  disease  in  man 
caused  by  T.  rhodesiense  and  that  due  to  T.  cjam- 
hiense,  except,  possibly,  the  greater  virulence  of 
the  former. 

3.  T.  rhodesiense  is  transmitted  in  Rhodesia  by 
Gloss  in  a  mors  items. 

i.  Approximately  3 "5  per  cent,  of  the  flies  may 
become  permanently  infected  and  capable  of 
transmitting  the  vii-us. 

5.  The  period  which  elapses  between  the  infecting 
feed  of  the  flies  and  the  date  on  which  they 
become  infective  varies  from  11  to  25  days  in 
the  Luangwa  Valley. 

6.  Attempts  carried  out  at  laboratory  temperature 
on  the  Congo-Zambesi  jjlateau  during  the  cold 
season  to  transmit  the  human  trypanosome  by 
means  of  Glossina  morsitans  were  invariably 
unsuccessful  in  sjiite  of  the  fact  that  680  flies 
were  used  in  these  experiments. 

7.  The  developmental  cycle  of  T.  rhodesiense  in 
Glossina  morsitans  is  to  a  marked  degree  in- 
fluenced by  the  temperatvu-e  to  which  the  flies 
are  subjected.  High  temperatures  (75-8.5°  F.) 
favour  the  development  of  the  parasite,  whilst 
low  temperatures  (60-70°  F.)  are  unfavourable. 

8.  The  first  portion  of  the  developmental  cycle  can 
proceed  at  the  lower  temperatures,  but  for  its 
comjjletion  the  higher  temperatures  are  essential. 

9.  The  parasites  may  persist  in  the  fly  at  an 
incomj^lete  stage  of  their  development  for  at 
least  60  days  under  unfavourable  climatic  con- 
ditions. 

10.  These  observations  afford  an  adequate  expla- 
nation of  the  extremely  long  latent  periods  of 
trypanosomes  in  Glossina  which  have  occasionally 
l:>een  observed  by  various  workers. 

11.  The  relative  luimidity  of  the  atmosi^here  has 
apparently  no  influence  on  the  development  oi 
the  tryiianosome  in  Glossina  morsitans. 

12.  Mechanical  transmission  does  not  occur  if  a 
period  of  twenty-four  hours  has  elapsed  since  the 
infecting  meal. 

lo.  Glossina  morsitans  in  nature  was  found  to  be 
infective  with  the  human  trypanosome.  In  the 
Luangwa  Valley,  of  3,200  wild  tsetse-flies 
examined,  at  least  6  were  definitely  proved  to 
be  capable  of  infecting  animals  with  T.  rhode- 
siense, whilst  at  Ngoa,  on  the  Congo-Zambesi 
watershed,  of  5,250  wild  Glossina  morsitans,  only 
4  were  found  to  be  capable  of  infecting  with  this 
trypanosome.  The  I'atio  of  infective  to  non- 
infective  flies  in  the  two  localities  is,  therefore, 
at  Nawalia.  1  :  534,  and  at  Ngoa,  1  :  1,312.  The 
variation  is  to  be  accounted  for  by  differences  in 
climatic  conditions,  notably  temperature. 


)r  of  the  Ruiicorii  ivesearcli  Laljoratorj'.- 

14.  The  chief  reservoir  of  the  human  trypanosome 
is  the  big  game.  In  the  Luangwa  Valley  127 
head  of  game  were  examined  and  16  jier  cent, 
were  found  to  be  infected  with  the  human  trypano- 
some ;  whilst  on  the  Oongo-Zanibesi  watershed, 
of  124  head  of  game  3  •  3  per  cent,  were  foimd  to 
be  infected  with  the  same  trypanosome.  Beside 
the  human  trypanosome  the  game  were  found 
to  be  heavily  infected  with  trypanosomes  patho- 
genic to  domestic  stock.  It  was  estimated  that 
50  per  cent,  of  the  game  in  the  Luangwa  Valley 
and  35  per  cent,  of  those  on  the  Congo- Zambesi 
watershed  were  infected  with  trypanosomes  patho- 
genic to  man  or  domestic  stock. 

15.  The  results  of  examination  for  the  human 
trypanosome  of  the  blood  of  a  large  number  of 
monkeys,  wild  rats,  and  mice  were  invariably 
negative. 

Prophylaxis. — The  problem  of  how  to  deal  with 
sleeping  sickness  in  those  countries  (Rhodesia  and 
Nyasaland)  where  the  disease  is  spread  by  Glossina 
morsitans  is  one  of  extreme  diSiculty.  There  are  at 
jDresent  only  three  possible  ways  of  dealing  with  the 
situation — 

1.  To  evacuate  the    fly  "  areas. 

2.  To  exte)-minate  Glossina,  morsitans. 

3.  To  destroy  the  reservoir — the  game — from  which 
Glossina  morsitans  dez'ives  the  infection. 

The  first  of  these  policies  can  hardly  be  recom- 
mended in  countries  where  the  disease  is  spread  by 
Glossina  morsitans,  which  is  ubiquitous  in  its  distribu- 
tion. It  would  mean  relinquishing  enormous  stretches 
of  country.  Moreover,  there  is  a  still  more  serious  objec- 
tion to  such  a  procedure.  Removal  of  the  population  from 
a  district  would  convert  it  into  a  game  reserve.  The 
game  would  increase  in  numbers  and  sjjread,  and  most 
probably  with  it  the  tsetse-fly,  until  the  invasion  of 
surrounding  disti-icts  demanded  further  removals.  l 

Regarding  the  second  measure  nothing  requires  to 
l>e  said  beyond  that  at  the  present  time  we  have 
no  knowledge  of  how  economically  to  exterminate 
Glossina.  morsitans  in  large  tracts  of  country.  At 
present  the  only  satisfactory  means  of  exterminating 
the  fly  in  a  given  area  is  to  clear  the  ljush  and  under- 
growth. It  is  obvious  that  in  sparsely  populated 
countries  like  Rhodesia  and  Nyasaland  this  is  only 
practicable  in  the  immediate  vicinity  of  villages ;  and 
it  must  he  reuieml:)ered  that  not  only  is  it  necessary 
to  clear  the  coxmtiy,  but  also  to  keep  it  cleared. 

It  is  to  the  third  measure — the  destruction  of  the 
reservoir — that  one  must  turn  if  anything  is  to  be 
done.  As.  in  comparison  with  infet.-ted  gHme.  human 
beings  form  but  a  trifling  fraction  of  the  total  reservoir, 
the  mere  isolation  of  sleejiing  sickness  jjatients  is  of 
practically  no  value,  and  the  question  resolves  itself 
into  one  of  destruction  of  the  game  reservoir.  Whether 
this  would  be  followed  l:)y  disappearance  of  the  tsetse- 
fly  is  uncertain,  but  it  is  clear  that  any  procedure 
which  reduces  the  numl^er  of  the  wild  fauna  would 
result  in  a  proportit.tnate  reduction  of  the  reservoir 
from  which  the  fly  derives  the  infection  pathogenic  to 
man  and  domestic  stock,  and  if  the  game  were  com- 
pletely exterminated  the  fly  woiild  liecome  non -infective. 
It  is  on  these  grounds  that  I  consider  that  this  is  the 
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line  along  wliich  future  efforts  might  with  advantage 
be  directed. 

From  the  evidence  which  has  so  far  been  accumu- 
lated it  seems  highly  probable  that  the  systematic 
extermination  of  game  in  the  neighbourhood  of  villages 
situated  in  fly  belts  would  be  followed  by  most  satis- 
factory results.  The  extermination  might  be  accom- 
plished in  various  ways,  such  as  by  the  removal  of  the 
restrictions  relating  to  the  killing  of  game,  by  en- 
couraging the  natives  to  kill  game  in  theu-  own  way, 
and  by  issuing  a  certain  number  of  firearms  to  them. 

Such  a  propiosal  would  doubtless  be  met  by  con- 
sideraljle  opjjosition  from  zoologists  and  others  on  the 
ground  that  the  fauna  of  Africa  must  not  be  inter- 
fered with  vintil  still  more  evidence  has  been  accumu- 
lated that  such  an  interference  wovild  be  followed  by 
beneficial  results.  In  order  to  obtain  this  precise 
information  it  is  desirable  to  tmdertake  the  experiment 
of  exterminating  the  game  in  a  localised  sleeping 
sickness  area. 

A  suitable  locality  for  such  an  experiment  would 
l3e  one  in  which  game  and  Glossina  morsiians  were 


plentiful  and  where  the  population  was  known  to  be 
infected  with  sleeping  sickness.  It  is  most  desirable 
for  the  successful  carrying  out  of  the  expei'iment  that 
it  should  be  conducted  in  an  isolated  fly  area  as 
widely  removed  as  possible  from  any  other  fly  area. 
The  advantage  of  this  is  that  the  problem  of  possible 
migration  of  Glossina  morsitaiis  would  be  eliminated, 
and  as  fencing  would  be  unnecessary  a  great  economy 
would  be  effected. 

A  place  which  conforms  to  the  above  requirements 
is  the  Sebungwe  fly  area  of  Southern  Rhodesia,  where 
12  cases  of  sleeping  sickness  (including  one  Em-opean) 
wei-e  discovei-ed  lately  in  a  population  of  about  3,000. 

The  British  South  Africa- Company  have  informed 
me  that  they  have  no  objection  to  my  suggesting  that 
the  experiment  be  undertaken  in  this  locality. 

In  conclusion,  therefore,  I  submit  that  it  is  most 
desirable  that  such  an  experiment  should  be  under- 
taken, and  suggest,  for  the  reasons  given  above,  that 
the  Sebungwe  district  of  Southern  Rhodesia  is  a  most 
suitable  place. 


Mr.  R.  B.  WoosNAM,  Game  Wan 

I  have  met  with  tsetse-fly  and  tryjjanosomiasis  in 
Uganda  and  the  Congo  in  1905  and  1906.  and  in  the 
Ngamiland  district  of  the  Bechuanaland  Protectorate 
in  1909,  and  in  the  East  Africa  Pi-otectorate  in  1910-13. 
My  experience  has  been  chiefly  derived,  however,  from 
the  East  Africa  Protectorate  and  Bechuanaland. 

I  have  not  been  jjersonally  engaged  in  experimental 
investigation  of  hiiman  or  animal  trypanosomiasis,  but 
I  am  familiar  with  the  methods  of  investigation,  and 
with  the  reports  and  results  as  published  in  the 
Sleeping  Sickness  and  Troj)ical  Diseases  Bulletins,  and 
the  Tropical  Veterinary  Bulletin. 

Human  Trypanosomiasis. 

It  is,  of  course,  well  known  to  the  Committee  that 
the  Sleeping  Sickness  Pi'oblem  "  is  not  of  great  im- 
portance at  present  in  the  East  Africa  Protectorate, 
and,  as  far  as  I  am  aware,  human  trypanosomiasis  is 
confined  to  the  shores  of  Lake  Victoria,  a  palpalis  area, 
being  probably  most  prevalent  in  the  neighbourhood 
of  the  mouths  of  the  Tala  and  Nzoia  rivers,  among 
the  Kavirondo  tribe.  Waterbuck,  Thomas  cob,  situ- 
tunga,  and  hif>popotamus  are  found  in  this  area,  but 
are  not  numerous.  In  1909,  I  believe,  I  met  with 
several  cases  of  sleeping  sickness  in  the  marshes  of 
Ngamiland,  south  of  the  Zambesi,  and  reported  the 
cases  to  Dr.  Bagshawe.  This  was  in  a  m,orsita,ns  area, 
of  which  the  boundary  was  most  sharply  defined.  The 
vegetation  and  general  conditions  were  identical  in  the 
fly  area  and  outside  it,  and  the  same  species  of  game, 
which  was  very  plentiful,  inhabited  both  areas  ;  but  I 
think  buifalo  were  more  numerous  in  the  fly  area. 
This  is  the  most  remarkable  instance  of  this  pheno- 
menon I  have  seen. 

Trypanosomiasis  in  Domestic  Animals, 

Trypanosomiasis  is  not  a  serious  factor  among 
domestic  animals  in  the  East  Africa  Protectorate  at 
present,  but  is  far  more  widely  distributed  than  human 
trypanosomiasis. 

Fly  areas  are  numerous,  but  the  parts  of  the  country 
which  are  occupied  by  Euroj^ean  stock  farmers  are  not 
in  contact  with  these  fly  areas,  and  those  animals  which 
become  infected  are  almost  invariably  in  the  possession 
of  travellers,  traders,  or  shooting  parties. 

In  cases  where  fly  areas  occur  in  the  native  reserves 
of  pastoral  tribes,  the  natives,  from  long  experience, 
are  well  aware  of  these  areas,  and  do  not  take  their 
cattle  into  them.  In  most  of  the  fly  areas  of  the  East 
Africa  Protectorate  game  animals  are  numerous,  but 
in  the  neighbourhood  of  Kibwezi,  in  which  both 
G.  pallidipes  and  G.  brevipalpis  occtu-,  game  animals 
are  very  scarce,  dik-dik  being  the  most  numerous.  On 
some  parts  of  the  coast,  between  Mombasa  and  Lamu, 
G.  pallidipes  is  very  numerous  in  places  where  game  is 
not  plentiful. 

If  it  was  known  that  the  extermination  of  all  game 
animals  would  result  in  the  disappearance  of  tsetse-fly 
or  the  disappearance  of  all  pathogenic  trypanosomes, 


en,  East  Africa  Protectorate. 

I  know  of  no  fly  ai-eas  in  the  East  Africfl  Protectorate 
in  which  the  game  could  be  exterminated  except — 

(1)  By  an  enormous  and  f>rohibitive  expenditure 
which  would  be  out  of  all  proportion  to  the 
ultimate  benefit. 

(2)  By  less  drastic  and  costly  measures,  which 
would  consequently  extend  over  a  very  long 
period,  perhaps  20  or  30  years,  and  which  would, 
therefore,  he  of  little  practical  use. 

Measures  for  checking  Trypanosomiasis. 

I  can  see  no  hope  of  any  j)ractical  and  permanent 
benefit  being  derived  except  by  the  clearing  of  bash 
and  forest  around  villages  and  along  roads,  &c.,  and  liy 
continued  active  search  for  a  specific  ti-ypanocidal  drug 
of  practical  use  and  immunizing  serum. 

Experiments  in  Game  Destruction. 

I  am  entirely  in  favour  of  carrying  (jut  an  experi- 
ment in  game  destruction,  because  until  this  has  been 
done  the  suspicions  and  outcry  of  the  general  public 
against  the  game  will  never  be  allayed.  Besides  this, 
such  an  experiment  will  be  of  great  scientific  interest. 
By  such  an  experiment,  I  should  hope  to  see  three 
points  settled ; — 

(1)  Whether,  after  the  disappearance  of  the  game 
the  tsetse-fly  will  also  disappear. 

(2)  If  the  fly  remains,  whether  it  will  cease  to  be 
infected  with  pathogenic  trypanosomes. 

(3)  Or  whether  the  percentage  of  infected  flies  will 
be  greatly  reduced. 

It  will  be  a  matter  of  some  difiiculty  to  find  an  area 
in  vrhich  the  experiment  will  lead  to  any  definite  con- 
clusion being  arrived  at  within  a  sufiiciently  short 
period  to  be  of  practical  utility. 

I  have  grave  doubts  whether  such  an  experiment 
will  lead  to  definite  conclusions.  The  extermination 
of  game  is  certainly  not  a  measure  wliich  could  be 
practically  applied  to  all  the  fly  areas  in  Africa.  It 
could  only  he  carried  out  in  a  few  cases,  and  then  at 
great  expense,  and  would  not  be  likely  to  be  completely 
successful  in  each  instance. 

I  believe  that  any  expenditure  upon  game  extermi- 
nation, whether  as  an  experiment  or  as  a  general 
measure,  will  produce  far  more  practical  and  permanent 
results  if  the  money  is  devoted  to — • 

(1)  Clearing  operations. 

(2)  Therapeutic  and  immunizing  research. 

Fencing  would  almost  certainly  be  necessary  for  an 
experiment.  The  position  of  the  line  of  the  fence  is 
of  great  importance,  because  much  assistance  in  clear- 
ing an  area  of  game  can  be  given  if  the  fence  is  placed 
in  the  right  position,  so  that  game  can  jump  out  of  the 
area  but  cannot  jump  into  it.  I  can  give  some  informa- 
tion on  fencing,  as  the  question  of  fencing  the  Southern 
Game  Reserve  in  the  East  Africa  Protectorate  has 
been  under  consideration  for  some  time.  It  is  a 
matter  of  considerable  expense. 
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Mr.  R.  B.  WoosNAM,  Game  Warden,  East  Africa  i-'rotectorate. 


Estimated  Cost  of  Wire  Fence. 

The  cost  of  the  strand  wire  and  wire  netting  f(,)r 
100  miles  (i.e.,  an  area  of  25  mile  sides)  would  be 
4,680Z.,  according  to  the  figures  siipplied  to  me. 

To  this  must  be  added  the  cost  of  transport  to 
Njasaland.  cost  of  fence  poles,  which  must  have 
holes  for  the  wii-e  bored  in  them,  and  also  the  cost  of 
laV)our  for  erecting  the  fence.  These  figures  can  only 
lie  obtained  from  Nyasalaud  with  accuracy,  but  it  is 
unlikely  that  they  would  be  less  than  1,000?.  This 
would  bring  the  cost  of  the  fence  out  at  approximately 
oGl.  a  mile,  making  a  total  of  5,680L  for  the  100  miles. 
Of  course,  if  a  suitable  fly  area  could  be  found  where 
only  two  sides  need  be  fenced,  the  cost  of  fencing 
would  be  reduced  to  2,840Z. 

However,  this  is  not  the  only  expenditure,  for  I 
coTisider  that  it  is  absolutely  essential  that  a  trench 
should  be  dug  on  both  sides  of  the  fence  to  prevent 
herds  of  game  cliargmg  into  the  fence.  This  will  need 
a  great  deal  of  labour,  and  will,  consequently,  be  an 
expensive  item,  although  it  will  also  assist  in  clearing 
the  experimental  area  of  game,  because  it  can  be 
arranged  in  such  a  way  that  game  can  jmnp  out  of 
the  enclosed  area,  but  cannot  jump  into  it. 


P(dimde  and  Banh. 

If  it  is  decided  to  carry  out  an  experiment  in 
clearing  an  ai-ea  of  game,  I  believe  it  is  worth  con- 
sidering wliether  it  is  not  possible  to  enclose  an  ai'ea 
and  clear  it  of  game  without  using  wire  fencing  and 
netting  at  all  and  without  killing  the  game. 

With  this  object  I  suggest  a  palisade  and  bank. 
This  would  consist  of  poles  with  a  sloping  bank  on  the 
inside.  The  poles  cou.ld  be  obtained  from  the  cleared 
belt,  and  also  much  of  the  bank  could  be  composed  of 
the  debi'is  from  the  cleared  belt. 

Such  a  scheme  in  England  would,  of  com-se,  be  far 
more  costly  than  a  wire  fence,  but  in  Nyasaland,  where 
lalioiu-  is  cheap,  such  a  palisade  and  bank  might  be 
ei'ected  for  much  the  same  cost  as  a  fence  and  trenches, 
and  it  would  certainly  be  more  effective.    It  is,  of 


course,  a  matter  of  the  cost  of  labour,  and  figures  fbi' 
this  can  only  be  accui-ately  obtained  in  Nyasaland. 

I  attach  a  tabulated  comparison  of  the  advantages 
and  disadvantages  of  the  two  schemes. 

It  appeal's  to  me  that  iieithei-  the  fence  and 
trenches  nor  the  palisade  and  bank  methods  of  enclosing 
an  area  foi-m  the  most  serious  item  of  expenditure  in 
the  exjjeriment  under  discussion. 

It  is  the  cleared  belt  around  the  experimental  area 
which  will  be  the  most  costly  undertaking.  It  is 
u.niversally  admitted  that  this  belt  should  be  not  less 
than  a  mile  wide,  and  I  doubt  whether  the  work  of 
clearing  such  a  belt  could  be  done  at  a  cost  of  less 
than  20.S.  to  25.?.  an  acre. 

Taking  an  experimental  area  of  25  mile  sides,  of 
which  only  one  side  need  have  a  cleared  belt,  the  cost 
of  25  miles  at  640  acres  to  the  square  mile  would 
amount  to  16,000?. 

Unless  an  isolated  fly  area  can  lie  found  for  the 
experiment  where  no  cleared  area  is  necessary  the 
cost  of  the  experiment  appears  imjustifiable. 

In  view  of  the  fact  that  labour  is  the  most  expensive 
item,  and  that  the  experiment  is  largely  in  the  interests 
of  the  natives,  the  chiefs  might,  perhaps,  be  induced 
til  supply  free  labour  or  at  a  very  low  figtu-e.  This 
would  enalile  a  palisade  and  bank  to  be  put  up  aromid 
an  isolated  fly  area  at  considei'ably  less  cost  than  a 
wire  and  wire  netting  fence. 

In  conclusion  I  can  only  repeat  what  I  said  in  my 
original  evidence.  I  believe  that  an  area  could  lie 
cleared  of  game,  l)ut  that  it  will  be  a  very  costly 
experiment,  and  prohibitively  costly  if  a  mile  belt  has 
to  l;)e  cleared  to  sepai-ate  the  experimental  area  fi'om 
adjoining  fly  infested  bush  iir  forest. 

I  believe  that  any  measures  directed  towards 
removing  the  reservoirs  of  any  trypanosomes,  animal  or 
human,  will  not  be  successful,,  and  that  the  greatest 
hope  of  success  lies  in  endeavouring  to  eradicate  the 
transmitting  agents,  the  tsetse-fly,  by  finding  the 
permanent  fly  areas  and  clearing  them  of  bush. 


Comparison  of  Merits  of  Fence  and'  Palisade  and  Bank. 


Palisade  and  Bank. 


Advantages. 


Disadvantao-es. 


Pence. 


Advantages. 


Disadvantages. 


No  expenditure  upon  purchase 
or  transport  of  material. 


2.  Game  can  be  i-emoved  witho^^t 
being  destroyed. 


1.  Increased  expenditure 
upon  labour. 


In  places  such  as  the 
crossing  of  a  river 
where  the  x^alisade 
and  bank  were  im- 
l^ossible,  a  wire  fence 
and  trenches  might 
be  used  with  heavy 
swing  gate  opening 
d(nra  st  rea  m  only 
and  hung  from 
above. 


1.  A  wire  fence 
could  be  erected 
in  a  shorter 
time  than  a  pali- 
sade and  bank. 


Less  expenditnre 
upon  la)>our. 


1.  Large  expenditm-e 
upon  purchase  and 
transport  of  mate- 
rial. 


Greater  expenditure 
up(3n  suj^ervision  and 
upkeep  as  it  is  more 
liable  to  be  broken 
down  than  a  palisade 
and  bank. 
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Palisade  and  Bank. 


Advantages. 


Disadvantages. 


Fence. 


Advantages. 


Disadvantages. 


Great  assistance  in  clearing 
the  ai-ea  of  game,  because 
game  can  escape  or  be 
di'iven  out  over  the  palisade 
but  cannot  return.  If 
access  to  water  is  prevented 
in  the  area  the  game  will 
find  its  own  way  out 
rapidly. 


4.  The  palisade  and  bank  cannot 
be  knocked  down  by  herds 
of  game  or  rhinoceroses. 


5.  Grame  are  less  likely  to  ti-y 

and  jump  back  into  the  area 
as  they  cannot  see  through 
a  palisade  as  they  can 
thi-ough  a  fence. 

6.  The  palisade  can  be  largely 

composed  of  .  the  debris 
from  the  cleared  belt. 

7.  Less   expenditure   on  super- 

vision and  upkeep. 

8.  Small  antelope  and  pigs  will 

be  excluded  with  the  great 
expense  of  wire  netting. 

9.  ,The  trenches  along  the  fence 

will  be  an  expensive  item, 
but  will  be  unnecessary 
along  the  palisade.  The 
cost  of  making  the  trenches 
would  go  a  long  way  to- 
wards paying  for  the 
palisade. 

10.  I   doubt  whether  elephants 

can  be  kept  out  of  the  area 
by  either  a  fence  or  palisade 
and  bank  unless  the  latter 
is  8  or  9  feet  high,  and  even 
then  they  might  ptdl  it 
down  in  places.  However, 
they  can  escape  out  of  the 
area  by  means  of  the  pali- 
sade and  bank  without 
doing  it  much  damage^ 
while  they  would  certainly 
break  down  the  fence 
serioiisly  when  determined 
to  cross  it  in  either  direc- 
tion. 


3.  It  would  probably 
take  longer  to  erect 
the  palisade  and 
bank  than  the  fence 
unless  a  large 
amount  of  labour 
was  available,  but 
it  must  be  remem- 
bered that  the  con- 
struction of  the 
fence  would  require 
skilled  labour  to  a 
large  extent,  while 
the  palisade  and 
bank  only  requires 
intelligent  super- 
vision. 


3.  The  wire  of  the 
fence  will  be  of 
some  value  after 
the  experiment 
is  finished. 


Game  cannot  escape 
out  of  the  area  so 
easily  over  a  fence 
as  in  the  case  of  the 
palisade  and  bank, 
and  it  will  conse- 
quently take  longer 
to  clear  the  area. 


If  there  are  herds  of 
game  in  the  district 
such  as  zebra,  harte- 
beest,  eland,  &c.,  I 
consider  it  is  essen- 
tial that  the  fence 
should  have  a  trench 
on  both  sides  as 
shown  in  the  accom- 
panying diagram. 
These  trenches 
would  be  unneces- 
sary where  the  fence 
could  be  made  to 
follow  the  course  of 
a  stream  or  dry 
river  bed.  The  fence 
should  then  run 
along  the  slope  of 
the  bank,  leaving  the 
stream  outside  the 
experimental  area. 
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Part  V. — MiscsUaneous  Written  Statements. 


BiuTisii  South  Africa  Cojipany  to 
Colonial  Office. 

2,  London  Wall  Bciildiu«s,  E.G.. 
Sir,  10th  October  1913. 

I  AM  dil-ected  to  forwai'd,  for  the  iiiforinatiou  of 
tlie  Secretary  of  State,  a  copy  <.)f  a  repoi't  l)y  Di'.  Aylniei- 
May,  Principal  Medical  Officer  for  Northern  Rhodesia, 
on  the  relationship  between  big  game  and  the  spread 
of  sleeping  sickness.  Dr.  May  has  an  extensive  and 
specialised  knowledge  of  the  disease,  and  my  Directors 
think  that  his  i-eport  may  Ije  of  service  to  the  Com- 
mittee which  has  recently  been  appointed  to  investigate 
this  subject.  I  am  also  to  say  that  Di'.  May  and 
Mr.  Lloyd,  the  entomologist  attached  to  the  i-ecent 
Sleeping  Sickness  Commission  in  Northern  Rhodesia, 
will  be  in  London  towards  the  end  of  the  year,  and 
will  be  prepared  to  give  evidence  before  the  Committee. 
The  Administi'ator  is  of  opinion  that  the  evidence  of 
these  two  otiicers  might  be  of  considerable  value,  in 
view  of  the  fact  that  they  have  made  a  close  study  of 
the  subject  on  the  spot. 

I  am,  &c., 

A.  T.  Millar, 

Assistant  Secretai'y. 

Big  Game  and  Sleeping  Sickness 
(A.  May). 

Medical  Department,  Livingstone, 
Northern  Rhodesia, 
Sir,  27th  August  1913. 

The  accompanying  number  of  the  British 
Medical  Journal  (August  2ud,  1913)  is  forwarded  for  His 
Honour's  information.  It  contains  an  annoimcement 
that  the  Secretaiy  of  State  for  the  Colonies  has 
nominated  a  Committee  to  report  on  various  aspects 
of  the  relationship  between  big  game  and  the  spread  of 
sleeping  sickness  with  a  view  to  determining  whether 
the  destruction  of  the  game,  either  wholesale  or 
partially,  is  necessai-y. 

A  considei-able  amount  of  agitation  for  the  destruc- 
ti(_>n  of  game  as  a  preventative  to  the  spread  of  this 
disease  now  seems  to  exist  in  England,  and  it  is 
probable  that  both  this  agitation  and  the  appijintment 
of  this  Committee  is  due,  pai'tly  to  the  opinions 
recently  expressed  on  this  subject  by  Sir  David  Bruce, 
the  Dii-ector  of  the  Nyasaland  Sleeping  Sickness 
Commission,  and  partly  to  some  papers  and  discussions 
which  have  also  recently  taken  place,  i.e.,  before  the 
Royal  Zoological  Society,  as  the  result  of  a  paper  read 
by  Dr.  Warrington  Yorke  on  "  The  Relationship  of  the 
Big  Game  of  Africa  to  the  spread  of  Sleeping  Sickness," 
and  before  tlie  Society  of  Troj^ical  Medicine  in 
connection  with  a  papei-  written  hy  the  Director  of  the 
Tropical  Diseases  Bureaii  on  "  Recent  Advances  in  our 
Knowledge  of  Sleeping  Sickness." 

It  would  seem  that  all  arguments  in  favour  of  the 
destruction  of  game  are  based  on  the  pi-esumption  tliat 
sleeping  sickness  is  spreading. 

There  is  no  authority  whatsoever  for  tliis  presimip- 
tiou. 

It  would  appear  fi-om  the  information  a\'ailable  as 
to  the  alignments  Ijrought  forward  in  favour  of  this 
measm-e  that  those  who  advocate  it  have  been  very 
indifEereutly  informed  as  to  the  true  facts  of  the  case. 
Our  present  knowledge  of  the  infecting  organism 
leaves  us  still  in  ignorance  as  to  its  source,  identity, 
and  the  time  during  which  it  has  been  in  existence  in 
this  territory. 

Our  present  knowledge  of  the  bion(3mics  of  Gloxaina 
niorsitans,  the  carrier  of  this  disease,  leaves  us  in 
absolute  ignorance  as  to  its  I'eal  relationship  with,  and 
as  to  what  wovdd  l)e  the  result  of  wholesale  or  even 
partial  desti'uction  of,  the  game  ;  further,  it  seems  well 
within  the  bounds  of  possiljility  that  the  resulting 
condition  woidd  not  be  an  impro\'ement  on  that  wliich 
now  exists. 

The  only  one  factoi-  in  the  argument  on  which  we 
have  accurate  knowledge  is  the  one  which  is  ignored 
altogether  by  those  who  advocate  this  policy. 


We  have  accurate  Icnowledge  as  to  the  i^resent 
position  of  the  disease,  we  know  that  it  is  not  spreading, 
that  its  incidence  is  markedly  less  than  it  has  been. 
That  with  every  known  condition  favourable  for  its 
spread,  during  a  period  of  at  least  six  years,  it  has 
failed  to  spread.  That  there  is  no  reason  to  suppose 
that  the  disease  will  ever  assume  anything  like 
epidemic  proportions,  or  ever  change  from  the  con- 
dition of  slight  endemicity  which  now  exists. 

In  July  1907,  the  first  case  of  this  disease  was 
discovered.  Since  then  another  92  cases  have  been 
found.  87  of  these  were  infected  in  the  present 
Luangwa  closed  area,  five  elsewhere  in  this  territory. 

It  can  be  presumed  that  the  known  cases  number 
probably  aljout  one -third  of  the  actual  infections ;  ou 
this  estimate  261  cases  have  occm'red  in  the  LiiangwH 
closed  area  in  four  years  (since  the  commencement  oi 
a  systematic  eifort  for  their  discovery). 

The  population  of  this  area  is  roughly  120,000 
people ;  therefore,  in  each  year  65  people  out  of 
120,000  died  of  this  disease,  a  death  rate  per  mille  of 
0  •  54  ! 

(In  the  Mpika  section  of  this  area,  of  the  deaths 
I'eported  during  the  last  year  two  are  known  to  have 
been  due  to  sleeping  sickness,  12  to  "  accidental 
causes,""  viz..  lions,  crocodiles,  snakes,  &c.) 

In  this  same  area  a  recent  examination  of  91  per 
cent,  of  the  censused  population  by  Dr.  Kinghorn 
resulted  in  the  discovery  of  two  cases  of  the  disease. 
This  identical  district  examined  at  periods  varying 
from  18  to  24  months  previously  had  resulted  in  the 
discovery  of  eight  cases. 

An  examination   of   the   northern   part   of  the 
Petauke  district  in  November  and  December  last  year 
resulted  in  the  finding  of  nine  cases,  oi'  three  less  than 
■  a  similar  examination  carried  out  during  the  previous 
year. 

The  lower  third  of  the  Lundazi  division  which  has 
just  been  examined  resulted  in  the  finding  of  five 
cases,  a  result  which  is  identical  with  that  of  an 
examination  carried  out  there  in  December  1911. 

These  figures  show  that  sleeping  sickness  is  not 
spreading,  that  it  shows  no  tendency  to  spread,  and 
that  any  argument  in  favour  of  drastic  legislation 
directed  towards  the  introduction  of  measures,  the 
results  of  which  are  still  in  doubt,  and  based  on  an 
eri'oneous  presumption  (that  this  disease  is  spreading, 
or  likely  to  become  a  menace),  are  not  justified. 

I  regret  that  the  Annual  Sleejiing  Sickness  Report 
for  the  territory  containing  full  details  as  to  the 
present 'position  of  the  disease  is  not  yet  completed, 
but  pending  its  completion,  I  would  suggest  foL-  His 
Honoui-  the  Administrator"s  consideration  that,  owing 
to  the  obviously  imperfect  information  at  the  disposal 
of  those  responsible  for  advising  on  this  subject,  the 
above  facts  might  be  made  known. 

I  have,  &c., 
A.  May, 

The  Secretary,  Principal  Medical  Officer. 

Livingstone. 

British  S'iuth  Africa  Company  to  Colonial 
Office. 

2,  Loudon  Wall  Buildings, 
Loudon,  E.C., 
Sir.  12th  December  1913. 

I  am  directed  to  forward,  for  the  iufor)nation 
of  the  Secretary  of  State,  a  copy  of  a  report  ujjon 
sleeping  sickness  in  Northern  Rhodesia  by  Dr.  A.  May, 
the  Princijial  Medical  Officer,  covering  the  pei'iod  fi-om 
February  1912  to  OctobeJ-  1913,  and  a  memorandum 
dated  the  lOtJi  Novemlwr  1913  by  the  Medical 
Directoi-  of  Southern  Rhodesia. 

I  am,  &c., 

D.  E.  Brodib, 

Secretary. 
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Enclosure  1. 

Dr,  A.  M.  Fleming  to  the  Administbator, 
Northern  Rhodesia. 

SiK,^  10th  ISTovember  1913. 

I  HATE  the  honour  to  forward  for  His  Honour's 
perusal,  and  for  favour  of  return  for  record  in  this 
office,  a  copy  of  the  sleeping  sickness  report  of 
Northern  Rhodesia  for  the  period  from  February 
1912  to  October  1913  by  the  Principal  Medical 
Officer,  Northern  Rhodesia. 

This  repoi't  is  fu^U  of  interest,  and  the  observations 
and  deductions  have  been  most  carefully  made. 

In  an  interesting  report  such  as  this  is,  it  is 
difficult  to  say  what  are  its  special  featm-es,  but  some 
of  the  points  of  most  practical  interest  to  this 
Administration  are  as  follows  : — 

(1)  Remarks  with  regard  to  the  scattered  nature 
of  the  infection.  This  bears  out  what  I  referred 
to  with  regai-d  to  the  occurrence  of  trypano- 
somiasis on  the  Busi  River  and  the  probability 
that  even  in  large  areas  infested  with  the  tsetse 
liy,  they  may  be  only  isolated  foci  of  infection  as 
far  as  man  is  concerned. 

(2)  Doctor  May's  remarks  regardmg  the  known 
spread  of  the  disease  since  the  last  examination 
of  natives  in  infected  ai'eas.  and  the  fact  that  the 
disease  appears  not  to  he  of  recent  origin,  and 
its  equilibrium  has  now  been  established,  are  of 
particular  interest  and  importance. 

(3)  The  relationsliip  of  fly  to  game  does  not  appear 
to  be  altogether  proved  as  the  result  of  the 
observations  made  in  Northern  Rhodesia  in  the 
last  eighteen  months.  As  far  as  an  experimental 
destruction  of  game  is  concerned,  I  am  still  of 
the  opinion  that  experiments  can  be  carried  out 
with  greater  advantage  in  the  more  limited  fly 
areas  of  Southern  Rhodesia  than  in  Northern 
Rhodesia  where  tsetse  fly  covers  such  large 
tracts  of  country  and  where  small  and  limited 
fly-belts  are  practically  unknown. 

(4)  Doctor  Kinghorn's  estimate  of  the  death  rate 
amongst  the  indigenous  population  of  the  Mpika 
districts  is  certainly  rather  startling  where  he 
gives  the  figui-e  at  37-8  per  thousand,  which  is 
abnormally  high  as  compared  with  other  com- 
munities, and  may  possibly  have  a  strong  bearing 
on  the  mortality  rate  amongst  North-Eastern 
Rhodesian  labourers  on  mines,  as  compared  with 
iiatives  from  other  places. 

It  would  be  of  the  greatest  interest  if  these 
estimates  of  the  native  mortality  rate  in  their 
own  homes  could  be  carried  out  in  other  districts 
and  teiTitories,  including  Southern  Rhodesia. 
Altogether,  this  report  by  Doctor  May  has  placed 
om-  knowledge  of  trypanosomiasis  on  a  sound  footing. 
The  work  done  by  himself  and  stafl'  has  been  most 
thorough  and  the  deductions  sound  and  cannot  l>e 
gainsaid  in  the  light  of  jjresent  knowledge,  and  I  can 
only  express  the  hope  that  this  report  vnll  be  accorded 
the  recognition  it  undoubtedly  desei-ves. 

I  have,  &c.. 

A.  M.  Fleming, 

Medical  Director. 

LlTAPULA  MwEEtr  AND   TANGANYIKA  AeEAS. 

A  very  satisfactory  position  as  regards  the  pre- 
valence of  sleeping  sickness  in  these  areas  now  exists, 
the  whole  country  to  the  east  of  the  Luapula  and  Lake 
Mweru  has  been  depopulated,  and  it  may  now  be 
reasonably  considered  that  practically  all  risk  of  the 
extension  of  the  disease  is  at  an  end. 

One  case  only  of  the  disease  has  1>eeu  discovered 
during  the  past  year  (this  was  in  a  native  of  Shiwiri's 
Village,  which  has  been  removed  from  the  Congo 
Border,  north  of  Lake  Mweru). 

There  are  now  twenty-three  cases  under  treatment, 
namely,  ten  at  Fort  Rosebery,  six  at  Kawambwa,  and 
seven  at  Abercom,  and  it  seems  improbable  that  this 
ntimber  will  be  increased,  except  by  the  addition  of  a 
few  who  may  possibly  have  escaped  detection  in  the 
moved  villages. 

Restrictions  on  the  movements  of  the  natives  of 
these  areas  need  now  aim  only  at  the  prevention  of 


their  return  to  foci  infection,  i.e.,  Glossina  palpalis 
areas,  and  for  this  fturpose  it  will  be  sufficient  to 
include  as  closed  area  only  those  j)arts  of  the  Luapula, 
Mweru,  and  Tanganyika  Districts  which  have  been 
dei^opulated.  l  ;  ~_\ 

It  has,  therefore,  been  recommended  that  the 
restrictions  formerly  in  force  in  these  ai-eas  should  be 
dispensed  with,  and  the  following  have  been  adopted 
in  their  place  : — 

Boundary  Lines  for  the  Luapula  {Fort  Rosehery) 
District. 

The  original  closed  area  extending  between  the 
Luera,  on  the  south,  and  the  Luango,  on  the  north, 
has,  with  the  exception  of  one  village,  namely, 
"  Chansa-Kafushya,"  on  the  Kashya  Stream,  been 
depopulated.  Glossina  palpalis  exists  on  the  Mansa 
Rivei-  to  within  a  few  miles  of  Fort  Rosebery  Station  ; 
it  would,  therefore,  be  difficult,  withou.t  making  a 
separate  closed  area,  for  the  Mansa  to  reduce  the 
extent  of  the  original  closed  area,  and  it  has  been 
recommended  that  it  be  allowed  to  stand  as  at 
present. 

Mweru  District. 

Since  the  only  object  future  resti'ictions  need  have 
is  the  prevention  of  the  return  of  the  population  to 
dangerous  areas,  it  does  not  seem  necessary  to  include 
the  large  area  to  the  east  of  the  Mweru  Marsh,  and 
between  there  and  Lake  Tanganyika.  Thus  a  narrow 
stretch  of  country  running  along  the  east  bank  of  the 
LuapiTla  and  the  shores  of  Lake  Mweru  has  been 
adopted  as  closed  area. 

The  Mweru  and  Tanganyika  closed  areas  are  now 
completely  separated,  and  restrictions  have  been 
removed  from  the  Mweru  Swamp  and  suiTOunding 
country  between  Lakes  Mweru  and  Tanganyika.  ■  • 

Tanganyika  District. 

The  boundary  of  the  closed  area  in  this  district  has 
been  fixed  at  a  distance  of  ten  miles  from  the  shores 
of  the  Lake,  and  a  similar  distance  from  the  Lovu 
River  as  far  up  stream  as  the  crossing  of  the  Abercorn- 
Mporokoso  Road. 

Restrictions  as  to  Movement,  &e.,  in  these  Closed  Areas. 

The  following  have  been  approved  : — 

(1)  That  no  natives  be  permitted  to  live  ^within 
these  closed  areas. 

(2)  That  no  native  be  allowed  to  enter  these 
ai-eas  except  at  the  discretion  of  the  District 
Official  or  Medical  Officer. 

Tanganyiica  District. 

Dr.  W.  H.  T.  Storrs. 

No  fresh  case  of  the  disease  has  been  found  since 
October  1910. 

Segregation  Camp. — Since  the  establishment  of 
this  camp  the  total  number  of  cases  admitted  has 
been  34. 

Of  these  five  were  found  west  of  the  Lovu  River, 
from  Niamkolo  and  Kasakalawe  on  the  Lake  shore. 

Thei'e  are  now  six  patients  in  this  camp,  none  of 
whom  have  for  some  time  shown  any  signs  of  the 
disease ;  it  is  anticipated  that  these  can  shortly  be 
discharged  with  safety  and  the  camp  closed. 

Glossina  palpalis.  Distrihution. — The  Lovu  River 
has  been  examined  by  Dr.  Storrs,  from  the  crossing 
of  the  Mporokoso-Abercorn  Road  down  stream  to  the 
Lukwesa  crossing.  No  fly  was  found  up  to  a  point 
about  six  miles  north  of  this  crossing ;  thus  there  has 
been  no  extension  of  fly  up  stream  since  the  limit  was 
defined  by  Dr.  Leach  (1909). 

The  Lake  shore  was  also  examined  from  Kasakalawe 
to  Kituta,  and  also  some  six  or  seven  miles  up  the 
Lvuizua  River. 

Fly  was  found  to  be  abundant  at  both  Kasakalawe 
and  Niamkolo. 

No  fly  was  found  at  Kiti\ta. 

Clearings. — The  Mwepwe  and  Kanone  Clearings,  on 
the  Lovu  River,  ai-e  still  maintained. 
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3Iivcni.  Districi. 

The  late  Dr.  D.  C.  blaster. 

One  new  case  of  the  disease  has  been  found  during 
the  last  18  months,  that  of  "  Nampweto  "  (mother  of  a 
foi'mer  patient).  Tliis  infection  was  in  all  iirol>ability 
contracted  at  Shiwiri's  Village,  on  the  northern  border, 
where  this  woman  lived  befoi'e  the  removal  of  the 
village. 

Owing  to  the  complete  removal  of  the  population 
from  Glossina  palpalis  areas  it  is  unlikely  that  more 
than  a  very  few  other  cases,  which  may  up  to  the 
present  have  escaped  detection,  will  be  found  in  this 
district. 

Secjfegation  Camp.  (Kmvambwa.)-— There  are  at 
present  six  cases  in  this  camp,  namely  : — 

Kaneke,  5th  January  1913.    Glands  only. 
Casimota,  1st  March  1913.    Glands  only. 
Moa,  April  191-2.    Glands  only. 
Wauni,  April  1912.    Glands  only. 
Kabwe  (female),  1st  February  1913.    Glands  only. 
Nampweto  (female),  1st  March  1913.    Glands  and 
blood. 

Treatment. — Atoxyl  injections. 

Glosshia  Palpalis.  Distribvtioii. — No  change  has 
taken  place  in  that  previously  recorded,  with  the 
excei^tion  that  during  July,  as  reported  by  Dr.  C.  E. 
Storrs,  no  fly  could  be  found  at  the  mouth  of  the  Lnano 
River. 

This  is  probably  a  seasonal  change  only  in  the 
distribution  of  this  sj^ecies ;  fly  was  numerous  at  this 
place  during  the  preceding  February. 

Kilwa  Island. 

A  careful  palpation  of  the  population  of  this  island 
did  not  lead  to  the  discovery  of  any  case  of  the 
disease. 

Fly  is  numerous  on  the  Belgian  shore  in  close 
proximity  to  the  island.  The  absence  of  the  disease 
is  a  strong  argument  in  favour  of  this  fly  Ijeing 
uninfected. 

These  people  are  now  recruited  for  local  labour. 

Moved  Villages. 
Conditions  are  reported  as  satisfactory. 

Lvopiula  Division. 
-  Dr.  E.  G.  Storrs. 

Glossina  Palpalis.  Distrihidion. — No  extension  of 
fly  has  occurred  on  the  Luango  and  Mansa  Rivers. 

The  clearing  at  the  Mansa  Chofosi  Junction  has 
been  maintained. 

Bcmoval  of  Villages. — The  villages  recently  removed 
fi'om  the  sleeping  sickness  ai'ea  are  as  follows  : — 

ChisanlM  Group)  : — 

Ghisensela, 
Katanga, 
Mutante. 
Marapula, 

were  removed  to  a  site  about  three  miles  east  of 
Kasempe  on  the  Luafum\i  River. 

Chcmesi  Group  -. — 

Musekwa, 

Kapoli, 

Muloshi, 

have  l^een  removed  on  to  the  Chofosi  stream  about 
l  A  miles  north  of  Chemesi. 

There  is  now  only  one  village,  Chausa.  on  the 
Kashya  stream,  a  triliutary  of  the  Lukundushi  River, 
remaining  on  the  sleeping  sickness  area. 

Ka.pwepwe.  Kapolwn,  Mutando,  and  Musakanga 
have  moved  into  Congo  territory. 

Scgreijation  Cawp.    Fort  Rosehcnj. 

Fifteen  cases  Iiave  recently  l^een  discharged  as 
cured ;  they  are  still  imder  supervision.  None  of 
these  cases  had  exhibited  trypanosomes  for  at  least 
tv.'o  years.  Eight  cases  terminated  fatally,  and  one 
escaped  into  the  Congo. 


Of  the  remaining  cases  it  is  hoped  that  three  will 
be  discharged  cured  within  the  next  few  months. 
Trcatiiient. — Atoxyl  and  mercury. 

Glossina  Morsitans  transmitted  Human 
Trypanosomiasis. 
The  Present  Position  of  the  Disease  in  Northern 
Rhodesia. 

Since  the  date  of  the  last  Report  (February  1912) 
29  cases  of  the  disease  have  been  found,  namely  :— 


Enropiea n  : — 

Ndola  District  -  -  -  .  1  ease. 
Natives  : — 

Petauke  District         -  -  -  9  cases. 

Fundu  Detention  Camp  -  -  4  ,, 

3Ioika_  District. 

Plateau  Area      -       .  -  .  l  case. 

Valley  Area        ....  2  cases. 

Chinsali  District         -  -  -  1  case. 

Lundazi  District         -  -  .  ,5  cases. 

Serenje  (Plateau  Area)  -  -  2  ,, 

Ndola  District    -        -  -  -  2  „ 

Nkushi  District  -       -  -  -  2  ,, 

Total     -       -  -  -  29  cases. 


The  total  number  of  cases  found  since  August 
1909,  therefore,  now  amounts  to  95  ;  66  of  these  have 
previously  been  reported. 

Petauke  District. 

1.  An  examination  of  the  noi'thern  part  of  this 
district  during  November  and  December  last  year 
resulted  in  the  finding  of  nine  cases,  three  less  than  a 
similar  examination  carried  out  during  the  previous 
year. 

Mpiha  District  (Vcdley  Area). 

2.  Examined  by  Dr.  Kinghorn,  Jmie  1913 ;  91  per 
cent,  of  the  censused  popidation  was  seen.  Two  cases 
of  the  disease  were  found. 

This  identical  area,  examined  at  periods  varying 
from  IS  to  24  months,  previously  had  resulted  in  the 
discovery  of  eight  cases. 

Lundazi  District. 

3.  The  examination  of  the  southern  third  of  this 
district  was  carried  out  during  July  and  August  by 
Dr.  Kinghorn.  Five  cases  were  found,  a  result  which 
is  identical  with  that  of  an  examination  carried  out 
there  by  Dr.  A.  F.  Wallace  during  December  1911  and 
January  1912. 

Chinimda  and  Bulcusi  Areas. 

These  were  examined  by  Dr.  H.  Leach  during 
August  of  this  year. 

No  cases  of  trypanosomiasis  were  found. 

The  ground  covered  was  practically  identical  with 
that  covered  in  the  earlier  part  of  1911,  when  five  cases 
were  found. 

Fundu  Detention  Camp. 

Some  1,700  natives  from  the  various  parts  of  the 
Luangwa  closed  area  and  Nyasaland  have  passed 
through  this  camjj,  en  route  for  Southern  Rhodesia  and 
elsewhere.  Four  cases  of  the  disease  have  been  fcjiuid 
amongst  them. 

Fundu  and  Southern  Border  Boad  Area. 

Was  examined  by  Dr.  R.  S.  White  during  September 
and  October  1912.  2,300  people  were  seen,  one  case 
cmly  of  the  disease  1)eiug  found. 

LuliasasJii  Valley. 

Was  examined  l)y  Drs.  F.  O.  Stohr  and  A.  D. 
Edington  during  June  and  July  1912.  No  case  of  the 
disease  was  found. 

Plateau.     West  Serenje  District. 

ljuliraala  and  Lukulu  Rivers. 

The  fly  luva  in  the  neighliourhood  of  the  Lidimala 
and  L\dculu  Rivers  to  the  east  of  Lake  Bangweolo  was 
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examiued  by  Dr.  G.  W.  Ellaeombe  during  October  and 
November  1912. 

Twenty-four  villages  were  visited  and  3,247  people 
examined. 

One  case  of  trypanosomiasis  was  found  (at  Chitono's 
village). 

Dr.  Ellaeombe  draws  attention  to  the  fact  that  of 
the  only  two  cases  of  trypanosomiasis  previously  found 
in  this  fly  area,  one  "  Nandwe  "  (Case  No.  3, 1910  report), 
was  also  a  native  of  Chitono's  village.  The  other 
"  Naglandi  "  (treated  by  Dr.  Brown  at  the  Chitambo 
Mission),  came  from  Chimesi's  village  about  6  miles 
away,  and  suggests  that  there  is  a  focus  of  infection  in 
this  locality. 

Fly  Distrihution.  {West  Serenje  District.)— With 
occasional  interruptions  due  to  the  nature  of  the 
country  (swamp  and  open  plain)  fly  is  mimerous 
throughout  this  area.  The  fly-belt  extending  roughly 
from  the  neighbourhood  of  the  Livingstone  M^emorial 
on  the  east  to  the  Bangweolo  swamps  on  the  west. 

This  district  was  previously  examined  by  the  late 
Dr.  D.  C.  Master  in  July  1909.  No  cases  were  then 
found. 

Mpika  District. 

Ngoa-Chambezi  Fly-belt. 

This  was  examined  by  Dr.  Kinghorn  in  February  of 
this  year. 

1,038  people  were  seen  (census  population,  1,041). 

No  case  of  the  disease  was  found. 

Dr.  Kinghorn  gives  the  following  table  of  the 
relative  incidence  of  glandular  enlargement  in  men, 
women,  and  childi'en  in  this  area : — 


Glands. 

TotaLs. 

Per 
cent. 

X 

X-  - 

with 
Glands. 

Men  - 
Women 
Children  - 

0 
0 
0 

2 
0 
0 

115 
131 

253 

119 
219 
199 

236 
350 
452 

-49-5 
37-4 
55-9 

Totals  - 

0 

2 

499 

537 

1,038 

48-2 

Luano  Valley  District. 

Examined  by  Dr.  D.  S.  MacKnight  during  Septem- 
ber 1913.    One  case  of  the  disease  was  foiuid. 

Mpika. 

The  Mpika  portion  of  the  Luangwa  closed  ai-ea  was 
examined  by  Dr.  Kinghorn  in  May  and  June  1913. 
All  villages  in  this  area  were  visited  and  all  available 
natives  examined. 

The  examination  of  this  district  was  carefully 
controlled  by  the  census  returns,  to  which  Dr.  King- 
horn applied  the  requisite  coiTections  for  death, 
mimbers  working  elsewhere,  families  who  had  left  the 
district  either  temporarily  or  permanently,  &c.,  and  it 
is  estimated  that  91  per  cent,  of  the  total  adult  popu- 
lation were  palpated.  The  death-rate  for  the  district 
is  estimated  from  the  figiu-es  available  at  37  ■  8  per 
1,000. 

The  chief  causes  of  death  mentioned  were  : — 


Accidental :  (Snakes,  lions,  crocodiles) 

-  12 

Intestinal  ..... 

-  30 

Chest  

-  4 

Leprosy 

o 

Old  age 

2 

Sleeping  sickness  (diagnosed)  - 

•» 

Unknown  ..... 

-  47 

Dr.  Kinghorn  states  : — 

"  In  only  one  village,  Kapitis,  was  the  state- 
ment definitely  made  that  two  of  the  three 
deaths  there  had  been  due  to  '  Chilotera.'  In 
a  few  instances,  the  symptoms  mentioned — emaci- 
ation, cedemata,  headache — were  suspicions  of 
sleeping  sickness,  but  from  the  meagre  amount 
of  detail  available  no  definite  conchision  could 
be  drawn.  The  large  number  of  deaths  dne  to 
intestinal  disorders  was,  to  a  veiy  large  extent, 


attributed  directly  to  the  lack  of  proper  food. 
The  result  of  last  year's  drought." 

In  discussing  the  discrepancy  which  exists  between 
the  censused  population  and  the  members  examined, 
Dr.  Kinghorn  remarks  :  "  While  I  regi'et  this  discrep- 
"  ancy,  I  think  that  the  results  are  sufficiently  ex- 
"  haustive  to  affc'ord  a  fair  index  of  the  prevalence  of 
"  sleeping  sickness  in  this  portion  of  the  valley  at  the 
"  present  time." 

The  total  number  palpated  was  2,613.  Details  are 
given  in  the  following  table  : — 


X 

X- 

X-  - 

Totals. 

Men 

3 

2 

266 

342 

613 

Women 

1 

0 

242 

755 

998 

Children 

0 

1 

533 

468 

1,002 

Totals 

4 

3 

1,041 

1,565 

2,613 

Per  cent. 

0-15 

0-11 

39-63 

59-89 

99-98 

All  those  with  X  and  X  —  glands  were  punctiu-ed 
and  trypanosomes  were  found  in  the  gland  juice  of  two. 

These  two  positive  cases  were  found  in  Kapampa's 
and  Msoko's  villages,  the  first  of  which  lies  seven  miles 
to  the  north  of  the  old  Nawalia  Boma,  and  the  other 
on  the  Mwalezi  River  which  forms  the  Mpika  Chinsali 
boundary. 

"  So  far  as  it  is  possible  to  judge  therefore 
the  outlook  is  distinctly  encouraging.  The 
villages  in  this  portion  of  the  sleeping  sick- 
ness area  wei'e  visited  at  periods  vai-ying  from 
18  to  24  months  previous  to  the  present  occasion, 
and  whereas  eight  cases  were  then  diagnosed 
only  two  have  heeii  isolated  this  year.  Strong 
support  is  afforded  accordingly  to  the  view 
that  the  disease  is  of  old  standing  in  the 
Luangwa  Yalley  and  that  it  has  now-  reached 
a  state  of  comparative  equilibrium  ;  were  this 
not  the  case,  it  might  have  been  expected  that 
the  disease  would  have  made  more  pronounced 
strides  in  two  years,  more  j^articularly  in  view 
of  the  general  lowering  of  vitality  which  must 
have  occurred  in  the  natives  during  the  period 
of  semi-starvation  which  existed  last  year. 

'■  The  general  health  of  the  community  now 
appears  to  be  satisfactory." 

Lundazi. 

The  southern  third  of  the  Lundazi  sub-district  was 
examined  by  Dr.  Kinghorn  dm-ing  July  and  August 
1913. 

Six  thousand  three  hundred  and  seventy-four  natives 
were  seen,  and  five  cases  of  trypanosomiasis  found. 

These  results  are  identical  for  this  part  of  the 
division  with  the  condition  found  by  Dr.  Wallace,  who 
made  a  similar  examination  during  December  1911 
and  January  1912  (vide  last  report,  page  16).  Details 
of  this  examination  are  not  yet  to  hand. 

Luano  Valley. 

This  area  was  examined  by  Dr.  D.  S.  MacKnight 
during  September  of  this  year. 

One  thousand  six  hundred  and  fifty-three  natives 
were  examiued,  of  whom  21  had  punctiu-able  glands, 
and  from  77  others  fresh  blood  films  were  taken  and 
examined. 

One  case  of  trypanosomiasis  was  found:  (Matowera, 
of  Mwanna's  village,  near  the  Mwapula  sti-eam.) 

Previous  History  of  the  Disease  in  this  Area. — • 
During  Jidy  and  August  of  this  year  a  series  of  deaths 
were  reported,  the  cause  foi-  which  was  obscure. 

A  blood  smear  taken  by  the  Native  Commissioner 
(Mr.  E.  K.  Jordan)  from  one  of  these  cases  was  found 
by  Dr.  Wallace  to  contain  trypanosomes. 

An  examination  was  recently  made  by  Dr.  D.  S. 
MacKnight  of  the  natives  living  in  this  valley.  Every 
village  was  visited,  and  all  the  inhabitants  paljaated. 
A  few  villages  on  the  Luensemfwa,  to  the  south  of  the 
Luano,  were  examined,  also  a  few  villages  on  the 
plateau  to  the  west.  ' 
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l))-.  MacKniglit  Uepods. 

Glossina  morsifans  is  by  no  means  minievons  in 
any  part  of  the  area,  but  more  plentiful  near  the 
Mwapiila  stream  than  elsewhere. 

The  natives  state  that  the  fly  is  always  most 
numerous  and  most  troublesome  just  before  the  rains 
(October  and  jSTovember) ;  they  think  that  during  the 
past  year  tsetse  has  been  more  niunerous  than  usual ; 
as  far  as  can  be  ascertained,  these  flies  disappear  at 
certain  times,  and  do  not  make  the  valley  their 
habitat. 

Game  is  not  by  any  means  plentiful  except  on  the 
Mwapula,  near  its  junction  with  the  Lunsemfwa.  Fly 
at  this  ]3oint  was  piarticularly  scarce. 

Domestic  An  imals. — In  the  Mwapula  area  there  wei'e 
very  few  dogs,  and  no  goats  ;  elsewhere  throughout  the 
valley  healthy  dogs  and  goats  wei-e  found  in  the 
villages. 

Previous  History  of  the  Disease. — The  natives  state 
that  the  disease  is  not  by  any  means  a  new  one.  they 
have  known  it  since  they  were  children.  They  have 
nevei-  seen  or  heard  of  so  many  cases  as  have  occuri'ed 
lately.  Only  two  cases  have  been  noticed  by  them  in 
the  five  yeai's  preceding  the  one  on  record.  They 
recognise  the  disease  by  the  oedema  in  the  legs,  and 
talk  of  it  as  "the  disease  in  which  the  legs  swell." 
They  have  no  name  for  the  disease.  Many  years  ago 
a  name  was  given  to  it;  this  has.  however,  been 
di-opi^ed.  They  do  not  believe  that  small  children  ever 
get  the  disease.  The  sickness  may  be  looked  for  jiist 
when  the  crops  begin  to  grow,  that  is,  with  the  first 
i-ains.  Somnolence  iS  not  recognised  as  a  symptom  of 
the  disease. 

The  mimber  of  people  who  have  recently  died  of 
the  swollen  leg  sickness  is  said  to  be  about  twenty. 

Fnndu  Medical  Exuviinaiion  and  Detention  Camp. — 
This  medical  station  was  established  in  January  1912, 
with  the  object  of  : — 

(1)  Providing  a  medical  examination  and  detention 
for  all  natives  passing  south  to  Southern 
Rhodesia  from  the  Luangwa  closed  area  and 
Nyasaland,  and  so  preventing  the  spi'ead  of 
trypanosomiasis  in  that  tei'ritory. 

(2)  iProviding  a  medical  station  for  the  scaithern 
pai't  of  the  Luangwa  closed  area,  fi'om  which  tlie 
popiilation  of  the  surrounding  district  could  be 
periodically  examined. 

(3)  To  provide  medical  assistance  and  hospital 
treatment  for  the  natives  of  the  surroimding 
districts. 

The  station  was  opened  by  Dr.  Leach,  who  remained 
in  charge  pending  his  transfer  to  Port  Jameson,  uiitil 
April  1912.  Since  that  date  Dr.  R.  S.  White  has  been 
in  charge,  assisted  by  Dr.  P.  O.  Stohr,  and  sulisequently 
by  Dr.  A.  D.  Edington. 

Each  native  passing  thmugh  is  detained  for  a 
minimum  of  ten  days.  Daily  observations  as  t.) 
temperature  are  taken;  all  are  carefully  palpated,  All 
enlarged  glands  are  punctui'ed  and  microscopically 
examined.  A  microscopical  examination  is  also  made 
of  the  blood  of  all  cases  showing  any  rise  of  tempera- 
tiu'e. 

Since  the  establishment  of  this  station  some 
17.000  natives  have  passed  thi-oiigh  for  work  in 
Southern  Rhodesia. 

Pour  cases  of  tiypanosoniiasis  have  been  fomid  at 
this  station,  three  amongst  the  natives  passing 
through  to  the  south,  one  from  a  neighbom-ing 
district. 

The  disease  has  not  been  found  iu  any  native 
subsequent  to  his  having  passed  through  this  camp. 

The  duties  of  the  medical  officer  stationed  at 
Findu  inchide,  in  addition  to  the  examination  of  a 
natives  passing  through  to  the  soiith,  the  general 
medical  work  of  the  district  (including  vaccination), 
and  the  examiuaticm  of  the  district  and  the  investiga- 
tion of  the  position  of  the  disease. 

DiTring  December  and  January  the  villages  on  the 
Fxmdu-Nyanje  road,  and  within  a  ten-mile  radius 
round  Nyanje,  the  Nyanje  Petauke,  and  the  Petauke- 
Kamona  roads,  were  examined  by  Dr.  White.  7,122 
people  were  seen,  and  one  case  of  trypanosomiasis 
was  found 


The  southern  part  of  the  valley  of  the  Lukasaslii 
River  was  examined  in  November  by  Dr.  Edington. 
No  case  of  the  disease  was  found. 

The  Lukasashi  Valley  from  Fundu  to  the  Mlembo 
plantation  was  examined  l)y  Dr.  F.  O.  Stohr  during  May 
and  Jmie  of  last  year ;  1,385  people  were  seen  ;  no 
case  of  the  disease  was  found. 

During  August  and  September  the  inhabitants  of 
that  area  known  as  the  Sitchitambo-Kanduza  fly-belt 
were  thoi'oughly  examined  by  Dr.  R.  S.  White  ;  in 
310  instances  a  microscopic  examination  was  made  of 
either  the  blood  or  gland  juice,  or  both,  of  these  people. 
In  no  case  was  the  disease  found. 

No  satisfactory  explanation  can  be  offered  as  to 
the  failure  of  this  disease  to  spread  mider  the  seemingly 
eminently  favourable  conditions  which  exist  in  the 
greatei-  part  of  the  Luangwa  Valley  area  and  elsewhere 
at  similar  altitudes,  and  under  which  it  has  been 
kno-wn  to  exist  for  at  least  five  years.  A  large 
proportion  of  the  game,  which  is  plentiful  in  these 
areas,  harbours  a  trypanosome  which  is  identical 
morphologically,  and  in  all  its  reactions  with  the 
T.  rhodesiense  ;  the  ■  transmitter,  Glossina  morsitans.  is 
plentiful,  and  climatic  conditions  are  suitable,  not- 
withstanding which,  the  disease  has  shown  no  inclina- 
ti<_)n  to  spread. 

It  may,  however,  be  suggested  as  a  possilile  explana- 
tion that — 

(1)  the  disease  is  an  old  one  and  had,  in  all 
probability,  existed  for  si,  considerable  mimber  of 
years  before  it  was  recognised,  and  is  endemic, 
and  that  the  bulk  of  the  p()pulation  is  immune  ; 

(2)  the  som-ce  of  supply  of  the  infection,  namely, 
the  extent  to  which  the  game  is  infected  with 
T.  rhodesiense.  may  not  be  so  extensive  as  is  at 
present  thought ; 

(S)  the  tendency  of  the  disease,  so  far  as  is  at 
present  known,  to  af>pear  localised,  such  as  in 
the  neighboui-hood  of  the  Luangwa,  north  and 
south  of  Hargreaves,  arid  in  the  proxiuiity  of 
main  roads,  and,  as  pointed  out  by  Dr.  Ellacombe 
in  the  West  Serenje  district,  rather  than  to 
lie  found  equally  distrilrated  elsewhere  whei-e 
climatic  conditions  are  suitable,  and  where  there 
are  equally  favouralile  conditions  as  regards  the 
abundance  of  both  transmitter  and  "  reservoir,'' 
would  suggest  that  there  is  still  a  link  wanting 
iu  the  chain  of  evidence  in  favour  of  the  "  fly '' 
and  "  game  "  ti'yijanosome  being  identical  with 
that  which  causes  human  trypanosomiasis. 

The  Relationship}  of  Human  Trypanosomiasis  to  Game. 
— It  was  pointed  out  in  the  last  Sleeping  Sickness 
Report  for  this  territory  (February  1912)  that,  in 
connection  with  the  prophylaxis  of  the  disease,  game 
would  have  to  be  considered  from  two  practically 
independent  points  of  view. 

The  fii'st,  as  offering  a  means  of  subsistence  to  the 
carrier  of  the  disease,  i.e.,  the  Glossina  morsitans. 

The  second,  as  i-eservoirs  foi-  the  organism  causing 
the  disease. 

1.  The  question  as  to  whether  game  is  essential 
for  the  maintenance  and  propagation  of  the  fly  is  still 
in  exactly  the  same  position  as  it  then  was.  We  are 
still  in  ignorance  as  to  what  relationship  exists  ;  proof 
is  still  wanting  that  any  essential  relationship  does 
exist. 

2.  As  reservoirs  for  the  organism  causing  the 
disease.  It  has  now  been  accepted  by  a  considerable 
number  of  authorities  that  the  trypanosome  first  found 
in  the  lilood  of  a  waterbuck  at  Nawalia  in  August 
1911  by  Di-.  Kinghom  is  the  same  organism  which 
caiTses  that  variety  of  human  trypanosomiasis  met 
with  in  Glossina  morsitansareas  in  this  territory.  This 
organism  has  since  then  been  foimd  by  Dr.  Kingliorn 
and  the  other  members  of  the  Luangwa  Sleeping 
Sickness  Commission  to  l^e  widely  distributed  amongst 
the  favma  of  this  country,  and  it  has  also  been  shown 
that  its  carrier  is  the  Glossina  mnr.vitans.  The  final 
proof  of  its  identity,  -i.e..  its  pathogenicity  to  human 
beings  is,  however,  still  wanting. 

The  identity  of  this  tryjianosome  is  questioned  l;iy 
Dr.  Taute,  of  the  German  East  Africa.  Sleeping  Sick- 
ness Commission,  who  has  recently  performed  the  liold 
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experiment  of  injectiug  himself  and  a  series  of  experi- 
mental animals  as  controls  with  blood  from  a  naturally- 
infected  dog,  and  of  allowing  himself  to  be  bitten  by 
flies  known  to  be  infected  with  it. 

In  the  former  case,  all  the  seven  animals  used  as 
controls  became  infected  and  died. 

In  the  latter  experiments,  also,  the  control  animals 
became  infected  and  died,  whilst  the  author  remained 
healthy,  and  has  since  proved  by  the  inoculation  of 
susceptible  animals  with  his  own  blood  that  he  did  not 
become  infected. 

There  is,  therefore,  some  doubt  thrown  on  the 
identity  of  the  T.  rhodesiense  and  the  organism  foimd 
so  widely  distributed  in  game,  and  hence  on  the  part 
which  the  antelope  plays  as  the  reservoir  of  sleeping 
sickness. 

The  contention  in  favovir  of  the  non- identity  of 
these  trypanosomes  is  also  supported  by  the  conditions 
found  in  association  with  a  heavy  infection  of  the  game 
with  this  tiypanosome,  amd  its  failure,  mider  suitable 
conditions,  to  spread  to  human  beings ;  these  circum- 
stances have  been  reported  elsewhere. 

The  complete  proof  of  tlie  identity  of  this  trypano- 
some  needs  a  series  of  experiments  such  as  that  carried 
on  by  Dr.  Taute.  No  more  than  an  inference  as  to 
identity  can  be  drawn  from  the  facts  at  present 
available. 

It  can,  however,  be  claimed  that  if  the  organism  be 
the  T.  rhodesiense,  then  the  possibility  of  immimity 
amongst  man  is  an  established  fact,  and  one  having 
a  most  valuable  bearing  both  on  the  fiature  of  the 
disease  and  the  alleged  necessity  for  drastic  preventive 
measures,  such  as  the  wholesale  destruction  of  game. 

The  Experimental  Determination  of  the  lielationship 
which  exists  hetween  Game  and  Fly, 
and  incidentally 
between.  Game  and  Human  Trypanosomiasis. 

"With  the  object  of  determining  these  points,  it  was 
proposed  that  an  experiment  (vide  Report  for  1912, 
page  25;  should  be  undertaken  which  was  to  include 
the  complete  destruction  or  removal  of  all  game  in  the 
supposed  limited  and  definitely  restricted  fly  belt  in  the 
neighbourhood  of  Sitchitambo's  and  Kanduza's  villages 
on  the  Southern  Border  Road,  from  which  it  was 
expected  definite  conclusions  could  be  drawn  as  to 
what  efliect  such  destruction  had  on  the  life  of  the  fly. 

This  experiment  has  not  been  cairied  out.  It  was 
found  on  more  careful  examination  (made  by  Dr.  R.  S. 
White  in  September  1912)  that  this  fly  belt,  formerly 
thought  to  be  definitely  restricted  to  the  area  named 
was  not  so  restricted,  but  extended  on  the  west  to  the 
banks  of  the  Luaugwa  river  and  there  became  con- 
tinuous with  the  fly  belt  running  north  and  south  along 
this  river ;  and  on  the  east  and  south  extended  into 
Portuguese  territory.  It  was  also  found  that  game  in 
^  this  area  was  extremely  scarce  and,  consequently,  its 
destruction  could  not  be  expected  to  yield  the  required 
information.  It  was  therefore  decided  that  this  was 
not  a  suitable  site  for  the  proposed  expeiiment. 

The  Lukasashi  Valley,  north  of  the  Mkushi-Petauke 
Road,  was  next  examined  (by  Mr.  LI.  Lloyd,  October 
and  November  1912)  with  a  similar  object  in  view.  It 
was  found  to  be  in  every  respect  eminently  suit- 
able. The  following  is  an  extract  from  Mr.  Lloyd's 
reports  : — 

"  From  these  data  it  will  be  seen  that  tsetse 
fly  exist  practically  throughout  the  valley  of  the 
Lukasashi  in  the  part  examined,  including  pai-t 
of  the  Kaombi  stream  and  the  Manda  as  far  as 
the  hills. 

"  Game  is  moderately  numerous  throughout 
the  disti'ict.  The  fauna  is  that  of  the  Luangwa 
VaUey  rather  than  that  of  the  Plateau. 

"  The  secluded  position  of  the  valley  and  its 
dry  condition  during  the  winter  render  it  a 
specially  suitable  place  for  the  proposed  experi- 
ment." 

An  experiment  of  this  natuie  and  magnitude  requires 
careful  consideration  in  all  its  aspects  before  being 
attempted,  i.e.,  (1)  its  cost,  (2)  the  probable  result, 
(3)  The  possibility  of  arriving  at  a  correct  conchision  as 
to  the  interpretation  of  the  result. 


Its  Cost. — The  following  rough  estimate  is  submitted ; 
it  is  based  on  the  assumption  that  the  area  experi- 
mented on  should  not  be  less  than  approximately 
400  square  miles,  and  that  this  area  must  be  effectively 
fenced  in  order  to  prevent  the  return  of  the  game,  and 
that  the  experiment  will  extend  over  three  years  : — 

1.  Estimated   Expenditure. — Observations  £ 

on  the  seasonal  variations  of  the  fly 
in  the  locality  selected  for  at  least 
one  year  before  the  commencement  of 
the  experiment  -----  500 

2.  Fencing. — Original  double   fence,  100 

miles  at  50Z.  per  mile        -       -       -  5,000 
Repairs  to  fencing  during  the  continuation 
of  the  experiment,  including  material, 
white  and  native  labour  for  at  least 
two  years  ------  2,000 

3.  Qi(,a7-ters. — Erection  and  maintenance 

of  quarters  for  European  staff  -       -  500 
For  native  staff       -----  50 

4.  Salary. — Of  trained  observers  (micro- 

scopist  and  entomologist)  engaged  in 
observations  as  to  the  results    -       -  2,000 

5.  Transport    ------  400 

6.  Removal  of  Game  -----  100 

7.  -  Incidental  Expenses      -       -       .       -  300 


Estimated  total  expenditure 


11,350 


One  or  other  of  the  following  conditions  will  be 
found  to  result  from  this  experiment : — 

(a)  The  total  absence  of  fly  from  the  area  cleared 
of  game. 

(h)  A  diminution  in  the  amount  of  fly  present. 
(c)  Unchanged  conditions  as  regards  the  prevalence 
of  fly. 

The  Interpretation  of  these  Results,  (a)  and  (6). — 
In  the  event  of  either  of  these  results  being  found  to 
have  followed  the  removal  or  destruction  of  game 
within  a  given  area  it  will  then  be  necessary  to 
determine — 

(1)  Whether  the  fly  has  died  as  the  result  of  the 

removal  of  one  of  its  sources  of  food  supply  ; 
or 

(2)  Whether  the   fly  has  migrated  in  search  of 

food. 

Until  a  method  for  the  determination  of  these 
essential  points  be  available  an  experiment  giving  these 
results  will  be  open  to  grave  doubts. 

(c)  The  finding  of  apparently  unchanged  conditions 
after  the  removal  of  the  game  will  also  not  be  in  any 
sense  conclusive  as  to  the  result  of  the  experiment. 

The  bionomics  of  this  fly  are  as  yet  but  little 
known,  there  are  reasons  to  suppose  that  more  than  one 
condition  is  required  for  its  suitable  habitat.  At  least 
two  conditions  may  be  regarded  as  essential,  namely, 
a  food  supply  and  a  suitable  breeding  groiind.  One 
locality  may  provide  one  condition,  another  adjacent 
one  the  other.  The  locality  selected  for  this  experi- 
ment will  in  all  probability  provide  both. 

On  the  completion  of  the  experiment  food  will  be 
sought  for  elsewhere,  possibly  where  it  exists  alone. 
The  area  over  which  the  experiment  was  carried  out 
may  still  be  utilised  as  a  breeding  ground.  This  will 
necessitate  a  constant  interchange  of  the  insects 
according  as  to  whether  they  are  in  search  of  one  or 
other  condition,  and  little  if  any  information  will  be 
gained  from  the  results  of  game  destruction  on  the 
numbers  of  the  flies. 

(In  carrying  out  this  experiment  over  a  limited 
and  ])roperly  fenced  area  it  does  not  seem  necessary 
that  the  game  should  be  destroyed,  results  which  will 
prove  to  be  at  least  equally  instructive  could  be  gained 
by  driving  the  game  from  the  area  under  observation.) 

A  study,  therefore,  of  all  the  circumstances  bearing 
on  the  experimental  destruction  or  removal  of  the 
game  from  a  selected  area  owing  to  the  large  expendi- 
ture involved,  our  present  ignorance  of  the  bionomics 
of  this  fly,  and  therefore  our  inability  to  correctly 
interpret  the  results^^following  this  experiment,  does 
not  lead  to  the  opinion  that  this  experiment  would  be 
justified  by  its  results. 

Our  knowledge  of  the  facts  bearing  on  the  relation- 
ship of  sleeping  sickness  to  big  game,  and  our  know- 
ledge of  the  present  position  of  the  disease  do  not 
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justify  the  agitation  which  at  present  exists  for  the 
general  destruction  of  game  as  a  preventative  of  the 
spread  of  this  disease. 

Until  there  is  definite  i^roof  (1)  that  the  disease  is 
spreading,  (2)  that  the  game  is  responsi])le  for  the 
maintenance  of  the  fly,  (3)  that  the  game  is  the  only 
reservoir  of  the  disease,  or  even  the  chief  one,  and  (4) 
that  the  conditions  following  the  destruction  of  the 
game  will  be  an  improvement  on  those  which  at  present 
exist,  it  is  a  reasonable  conclusion  that  the  jjresence  of 
this  disease  as  it  now  exists  does  not  afford  sufficient 
excuse  for  killing  out  the  game. 

Since  the  date  of  the  last  report  on  this  disease 
a  considerable  amount  of  evidence  has  been  obtained 
to  show  that  in  the  18  months  which  have  since  elapsed 
there  has  been  no  spread  of  this  disease  or  evidence 
of  a  tendency  to  spread.  There  is,  on  The  other  hand, 
increasing  reason  to  think  that  the  disease  is  an  old 
one  and  has  arrived  at  a  condition  of  equilibrium,  i.e., 
that  it  is  endemic,  and  in  many  respects  approximates 
to  the  conditions  found  on  the  West  Coast  and  that 
sporadic  cases  only  will  continue  to  be  found. 

Its  present  condition  therefore  requires  no  hasty  or 
drastic  measures  "  foi-  extirpating  the  living  reservoirs 
of  sleeping  sickness,"  the  grounds  for  which  are  purely 
hypothetical  and  unreliable.  All  that  is  required  to 
meet  the  present  situation  is  a  continuation  of  the 
work  on  the  lines  recommended  in  the  Sleeping  Sick- 
ness Report  for  this  territory,  Feliruary  1912,  which 
were  as  follows  (page  27) : — 

1.  That  natives  in  fly  areas  should  be  prohilnted 
fiom  keeping  domestic  animals,  goats,  sheep,  dogs,  &c. 

2.  That  they  should  be  encouraged  by  means  of 
crapping,  pits,  drives,  and,  if  possible,  in  being  allowed 
a  certain  number  of  firearms,  to  clear  the  vicinity  of  all 
villages  in  fly  country  of  game,  and  that,  except  in  the 
vicinity  of  villages,  game  should  be  as  far  as  possible 
unmolested  in  order  to  prevent  their  movement  into 
areas  free  of  infection. 

3.  That  natives  sh(iuld  lie  encom'aged  to  i^rotect 
all  cultivated  lands,  1)T  means  of  cuttings  or  clearings, 
from  fire,  with  the  object  of  allowing  a  more  complete 
clearance  to  be  made  by  means  of  grass  fires.  At 
pi-esent,  in  many  places,  the  native  is  reluctant  to  start 
a  grass  fire  owing  to  the  danger  of  losing  his  crops 
thereby. 

4.  That  the  headman  of  each  village  should  be 
encouraged  by  means  of  small  payments,  to  rid  as 
far  as  possible  the  immediate  vicinity  of  his  village  of 
fly  by  means  of  mechanical  appliances  for  trapping, 
&c.  The  details  of  this  work  might  be  under  the 
supervision  of  the  medical  officer  of  the  district. 

5.  That  certain  routes,  to  the  exclusion  of  all 
others,  should  l>e  used  for  all  natives  and  others 
travelling  through  these  areas,  and  that  these  routes 
should,  as  far  as  possible,  be  rendered  safe,  lioth  by 
the  removal  of  infected  cases  and  by  the  encourage- 
ment of  game  destruction  in  their  vicinity. 

Corrections. — A  considerable  number  of  errors  have 
crept  into  discussions  and  statements  which  have  re- 
cently been  made  in  England  on  the  question  of  the 
relationship  of  game  to  the  spread  of  sleeping  sickness. 

It  is  advisable  that  these  should  be  corrected. 

(1)  There  is  no  reason  for  supposing,  as  has  been 
done,  that  sleeping  sickness  had  not  occm'red  in 
Rhodesia  prior  to  1908,  when  the  first  ease  was  dis- 
covered ("  Proceedings  of  the  Zoological  Society  of 
London,"  Jime  1913,  page  321).  There  is,  on  the 
contrary,  very  good  reason  for  thinking  that  the 
disease  had  existed  there  for  many  years  before  that 
time. 

(2)  The  unqualified  statement  has  been  made  that 
"  sleeping  sickness  has  already  crossed  the  Zambesi." 
(Ihid.  page  328.)  The  present  state  of  our  knowledge 
offers  no  justification  whatever  for  what  is  implied  by 
this  statement  ;  it  might  equally  well  be  said  that 
sleeping  sickness  had  crossed  the  Zambesi  from  the 
south. 

(3)  The  available  evidence  as  to  the  spread  of  the 
disease  does  not  "  strongly  suggest  that  during  the 
"  past  few  yeai-s  sleeping  sickness  has  been  on  the 
"  increase"  fJ&i'd.  page  335);  it,  on  the  other  ha,ud, 
shows  tha,t  the  disease  has  not  spread. 


(4)  It  is  difficult  to  understand  how  the  statement 
that  "  The  most  reliable  information  is  to  be  obtained 

from  the  incidence  of  the  disea,se  in  Bui-opeans  "  can 
he  qualified.  To  anyone  familiar  with  this  country  and 
local  conditions,  it  is  very  evident  that  the  incidence 
of  the  disease  in  Europeans  Ijears  no  relationship 
whatsoever  to  its  incidence  in  natives.  A  devastating 
epidemic  amongst  natives  might  be  raging  v.-ithout 
1  pel'  cent,  of  the  Eiiropean  population  coming  within 
many  hundreds  of  miles  of  the  possibility  of  becoming 
infected. 

(5)  The  statement  that  "  shice  the  Luangwa  valley 
"  has  been  closed,  quite  a  number  of  Eiiropeans  have 
"  contracted  the  disease  in  Korth-Eastern  Rhodesia  " 
{Ibid.  336)  is  quite  incorrect.  Only  one  case  of  the 
disease  has  occuiTed  since  that  date. 

(6)  The  opinion  has  been  expressed  that  "  the 
"  spread  of  trypanosomiasis  south  is  a  thing  that  at 
"  present  no  adequate  attempts  have  been  made  to 
"  prevent."  ("  Transactions  of  the  Society  of  Tropical 
Medicine  and  Hygiene.") 

That  these  remarks  are  incorrect  is  sufficiently 
ol3vious,  and  that  they  could  not  be  made  except  as 
the  result  of  ignorance  is  also  obvious.  Their  oliject 
can  only  be  conjectured. 

Unqualified  and  incorrect  statements  such  as  the 
above  should  not  be  made.  Their  publicity  gives 
them  an  unwarrantable  significance  ;  their  only  result 
is  to  produce  a  false  impression  of  what  is  being  done 
by  the  governments  concerned,  and  to  embarrass  those 
who,  with  the  advantage  of  acciu'ate  knowledge  at  their 
disposal,  are  responsilile  for,  and  are  carrying  out, 
the  i-equisite  measures  for  checking  the  spread  of  the 
disease. 

The  occurrence  o/ Gl.  morsitans  transmitted 

Human  Trypanosomiasis 
outside  the  confines  of  the  present  closed  Area. 

It  was  stated  in  the  Sleeping  Sickness  Report, 
Feliruary  1912,  that  there  was  little  reason  to  hope 
that  transmission  would  be  in  any  way  inhibited  by 
the  natural  conditions  existing  throughout  the  territory, 
and,  consequently,  that  the  disease  would  not  prove  to 
be  confined  to  the  Luangwa  Valley,  and  similar  alti- 
tudes in  JSTyasalaud,  and  the  instance  of  the  discovery 
that  the  disease  was  transmissible  in  the  Chinunda 
district  (altitude,  3,500  feet)  was  then  quoted  (vide 
page  29). 

It  has  since  then  lieen  found  l)y  Dr.  Kiughorn  and 
his  co-workers  on  the  Luangwa  Sleeping  Sickness  Com- 
mission that  temperature  exercises  a  very  marked 
influence  on  the  developmental  cycle  of  T.  rhodesiense 
in  Glossina  morsitans.  High  temperatures  (75°-85°  E.) 
favom-  the  development  of  the  parasites,  while  low 
temperatures  (60°-70°  F.)  are  unfavourable.  Cases  of 
the  disease  have  also  been  found  in  which  the  history 
proved  them  to  be  locally  infected  in  various  parts  of 
the  territory  where  these  imfavom'able  conditions  exist 
to  a  greater  degree  than  in  the  Luangwa  Valley. 

The  disease  has  been  found  by  Dr.  Ellacombe  in 
the  Serenje  District  to  the  east  of  Lake  Bangweolo, 
September  1912 ;  by  Dr.  Kinghorn,  in  the  Mpika 
District,  May  1913  ;  by  Dr.  Ward,  in  the  Ndola 
District,  1912-13  ;  and  by  Dr.  MacKnight,  in  the  Luano 
Valley,  September  1913. 

It  may,  therefore,  be  accepted  that,  although  certain 
unfavourable  climatic  conditions  exist  to  a  more  marked 
extent  in  some  districts  than  in  others,  transmission  is 
possible  whevever  there  is  tsetse-fly. 

Luangiva  Sleeping  SicJiness  Commission. 

In  April  1912  this  Commission  was  moved  from 
Lawalia,  in  the  Luangwa  Valley,  to  Ngoa  (Mjjika 
District),  on  the  Congo-Zambesi  watershed,  with  the 
object  of  determining  what  influence  climatic  condi- 
tions have  on  the  transmission  of  the  parasite  by 
Glossina  morsitans,  and  thus  deteiTuining  the  possible 
extent  to  which  the  disease  could  spread. 

It  was  found  that — 

•'  (1)  attempts  carried  out  at  laboratory  tempera- 
tui-es  on  the  Congo- Zambesi  plateau  dm-ing 
the  cold  season  to  ti'ansmit  the  human  tiy- 
panosonies  by  means  of  Glossina  morsitans 
were  invariably  unsuccessful  in  spite  of  the 
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fact  that  680  flies  were  used  in  these  experi- 
ments ; 

"  (2)  the  developmental  cycle  of  T.  rlwdesiense  in 
Glossina  morsiians  is,  to  a  marked  degree, 
influenced  by  the  temf)eratm'e  to  which  the 
flies  are  subjected.  High  low  temperatures 
(60°-70°  F.)  are  unfavourable  ; 

"  (3)  the  first  portion  of  the  developmental  cycle 
can  proceed  at  lower  tempera tiu-es,  but  for 
its  completion,  the  higher  temperatvires  are 
essential ; 

"  (4)  the  relative  humidity  of  the  atmosfihere  has 
apparently  no  influence  on  the  development 
of  the  trypanosomes  in  Glossina  morsitans." 

The  object  which  determined  the  formation  of  this 
Commission,  namely,  the  incrimination  of  Glossina 
morsitans  as  the  carrier  of  human  tiypanosomiasis 
having,  therefore,  been  accomplished,  the  work  of  the 
Commission  came  to  an  end,  at  Ngoa,  in  August 
1912. 

Very  great  credit  is  due  to  Dr.  Kinghoi'u  and  his 
co-workers,  Drs.  W.  Torke,  A.  F.  Wallace,  and  Mr. 
LI.  Lloyd,  for  the  rapidity  and  thoroughness  with 
which  this  work  was  accomplished. 

Modifications  in  existing  Sleeping  Siclcness 
■Regidations . 

Luaptda,  Mweru  and  Tanganyika  Areas. 

The  complete  removal  of  the  population  from  all 
contact  with  Glossina  palpalis  has  rendered  it 
necessary  only  to  prevent  the  return  of  these  natives 
to  the  Luapula  and  to  the  shoi-es  of  Lake  Mweru  and 
Tanganyika.  A  suggested  boundary  line  embodying 
this  recommendation  has  already  been  submitted. 

Luangwa  Closed  Area. 

The  regulations  at  present  in  force  in  this  area 
were  designed  to  prevent  the  spread  of  a  disease 
which  was  then  thought  to  be  confined  to  this  area 
(1910).  More  recently  it  has  been  found  elsewhere, 
and  there  is  reason  to  think  that  its  occujTence  is 
IDOssible  wherever  Glossina  morsitans  is  fomid.  Trans- 
mission, however,  being  modified  by  certain  climatic 
conditions,  the  Luangwa  Yalley  providing  more 
favourable  conditions  for  its  transmission  than  else- 
where in  the  territory. 

It  has  been  foimd  that,  notwithstanding  the  known 
presence  of  infection  in  the  Luangwa  Valley  for  at 
least  six  years,  and  in  spite  of  apparently  eveiy 
necessary  condition  favourable  to  its  spread  being 
present,  there  is  no  evidence  of  any  tendency  to 
spread,  and  that  the  tendency  of  the  disease  is  to 
assume  a  spoi-adic  character. 

It  may,  therefore,  be  expected  that  since  the 
disease  is  not  spreading  in  this  area,  it  will  not  do  so 
rmder  less  favotu-able  conditions.  For  these  reasons  it 
is  thought  that  a  continuation  of  the  present  stringent 
rules  and  regulations  governing  the  movements  of 
natives  in  the  Luangwa  closed  area  are  no  longer 
necessary,  and  that  the  restrictions  consequent  on 
these  to  trade  and  develof)nient  may  now  be  relaxed. 

A  recommendation  has,  therefore,  been  submitted 
for  the  modification  of  these  regulations. 

Entomological. 

The  following  is  the  general  programme  of  work 
which  has  been  adopted  in  connection  with  the 
investigations  now  being  carried  out : — 

(1)  Determination  of  the  relative  value  of  various 
food  supplies  with  reference  to  breeding  capabilities. 

(2)  Determination  of  what  parasites  affect  the  fly 
or  pupse. 

(3)  Further  investigations  into  breeding  places  and 
habits  and  habits,  namely  : — 

Is  breeding  seasonal  ? 

Are  the  pupse  carefully  placed,  or  are  they  deposited 
at  random  ? 


Are  breeding  haunts  at  special  places  in  fly  belts 
which  are  visited  periodically  for  the  pm-pose  of 
depositing  pupfe,  or  are  the  pupse  deposited 
throughout  the  belt  ? 

Is   there   any  special   relation   in  the  breeding- 
places  to — 
Soil? 
Water  ? 
Shade  ? 

(4)  General. — As  to  food,  water,  plant  juices, 
invertebrate  animals'  preferences  in  food,  re  small 
mammals  and  birds. 

(5)  Distyihution. — Seasonal  variations  as  to  shade, 
water,  game,  native  cultivation,  European  settlement, 
reasons  for  avoidance  of  certain  areas  where  conditions 
are  apparently  favourable. 

(6)  Enemies. — What  animals  or  insects  prey  on  the 
fly  and  its  pupse  ? 

Are  there  any  special  enemies  apart  from  parasites 
(fungi)  ? 

What  parasites  attack  the  fly  ? 
What  parasites  attack  the  pupse  ? 

(7)  Trapping. — Is  there  a  reasonable  probability  of 
reducing  the  number  of  fly  by  any  form  or  forms  of 
trapi)ing. 

(8)  Tsetse  Fuges. — .^'e  there  any  such  in  nature  ? 
The  Entomological   Staff  at   jjresent   consist  of 

Messrs.  LI.  Lloyd,  H.  C.  Dollman,  and  R.  A.  F. 
Eminson. 

Mr.  Lloyd,  since  the  completion  of  the  work  of  the 
Luangwa  Sleeping  Sickness  Commission,  has  been 
stationed  at  Ngoa,  Mj^ika  District,  and  has  for  the 
most  part  been  engaged  :  (1)  On  the  determination  of 
the  relative  values  of  the  various  food  supplies  with 
reference  to  breeding  capabilities  ;  and  (2)  In  deter- 
mining whether  Glossina  morsitans  will  feed  on  small 
mammals,  birds,  reptiles,  or  amphibians. 

The  results  of  these  experiments  will  be  published 
in  detail  when  the  series  is  completed  ;  in  the  meantime, 
Avith  reference  to  No.  1  sufiicient  work  has  not  been 
done  from  which  to  genei'alise  upon.  Great  difiiculty 
was  experienced  in  getting  the  flies  to  breed  freely  in 
captivity,  and  the  number  of  pupse  produced  can  only 
be  regarded  as  a  fortuitous  circumstance  as  far  as  the 
work  has  gone  ;  however,  it  would  seem  that  as  regards 
the  dimensions  of  the  pupse  produced  the  mammalian 
series  has  the  advantage,  otherwise  it  would  seem 
that  there  is  little  or  no  advantage  in  a  mammalian 
diet. 

2.  A  fairly  extensive  series  of  experiments  was 
carried  out  by  Mr.  Lloyd  to  determine  whether 
Glossina  morsitans  will  feed  on  small  mammals,  bii'ds, 
reptiles  or  amphibians. 

Twenty-nine  experiments  were  carried  out,  which 
included  lizards,  chameleon,  toad,  fowl,  rat,  mouse, 
burrowing  rodent,  mongoose,  bat,  shrew  mouse, 
caterpillars,  from  the  result  of  which  it  would  seem 
that  these  animals  do  not  provide  a  suital^le  food 
supply  for  the  fly. 

Messrs.  Dollman  and  Eminson  have  been  stationed 
at  Nwengwa  near  the  UpjDer  Kafue,  where  they  have 
been  inquiring  into  the  seasonal  variations,  breeding 
habits,  and  places,  and  distribution.  Their  report 
thereon  will  shortly  be  available. 

The  details  of  a  concentrated  experiment  with  the 
object  in  view  of  determining  the  relationship  of  fly  to 
game  are  now  under  consideration. 

It  is  thought  that  the  conditions  which  would 
obtain  after  the  removal  of  the  game  can  be  produced 
on  a  small  scale  and  siiitably  enclosed,  and  that  careful 
and  accurate  observations  of  the  result  as  regards  the 
life  and  bi-eeding  capabilites  of  the  fly  will  throw  some 
light  on  what  might  be  expected  to  happen  as  the 
result  of  the  removal  of  the  game. 

These  j^articulars,  should  further  consideration 
show  the  experiment  to  be  practicable,  will  be 
submitted  for  apjDroval  later. 

It  is  also  proposed,  subject  to  approval,  to  establish 
a  permanent  entomological  camp  within  easy  reach 
of  the  railway,  probably  on  or  near  the  IMulungushi 
River,  to  the  east  of  Broken  Hill. 

The  Secretary, 

Departiiient  of  the  Administrator. 


AVIHTTEN  STATEMENTS. 


Domestic  Animals  as  Reservoirs  of  Trypanosomas. 


It  is  generally  known  to  those  conversant  with  the 
subject  that  the  domestic  animals  which  live  in  close 
association  with  man  in  Afi'ica,  namely,  cattle,  sheep, 
and  goats,  and  dogs,  may  hai-bour  trypanosomes 
which  are  lethal  to  other  domestic  animals  or  to  man 
himself  without  themselves  showing  any  evidence  of 
disease.  Probably  in  all  these  cases  the  animals  in 
(jnestion  have  lived  long  in  contact  with  tsetse-fly  and 
have,  like  the  game,  acquii-ed  a  toleiunce  foi-  the 
trypanosomes  conveyed  by  them.  I  am  not  awai-e 
that  the  recorded  observations  have  ever  been  collated. 
I  have  here  liriefly  given  a  sample  of  the  evidence  that 
the  domestic  animals  act  as  reservoii-s  of  these 
trypanosomes ;  to  collect  all  the  observations  would 
take  more  time  than  is  at  my  disposal. 

Domestic  Animals  as  reservoirs  ofT.  gambiense. 

Dogs. — Greig,  who  visited  a  sleeping  sickness  area 
near  Lake  Alliert.  Uganda,  in  1904.  found  that  many 
dogs  were  dying  of  a  wasting  disease.  Two  were  sent 
to  the  laboratory  three  weeks'  journey  away.  They 
were  thin  but  had  no  symptom  of  disease.  They  died 
fi-om  worms  two  months  later.  A  trypanosome  not 
distinguishable  from  T.  gambiense  was  found  in  them, 
and  a  dog  inoculated  from  one  of  them  lived  seven 
months  and  died  with  the  brain  lesions  characteristic 
of  sleeping  sickness.* 

Cattle. — Bruce  and  the  other  members  of  the 
Sleeping  Sickness  Commission  in  Uganda  infected 
cattle  by  causing  (r.  palpalis  naturally  infected  with 
T.  gambiense  to  feed  upon  them.  Afterwai'ds  clean 
flies  were  fed  on  these  cattle,  became  infected  from 
their  blood,  and  transmitted  the  infection  to  other 
animals  by  biting.  Moreover,  of  17  cattle  examined 
in  the  sleeping  sickness  area,  one  was  found  to  harbour 
T.  gambiense ;  it  was  apparently  healthy. f 

Sheep  and  Goats. — Kleine  and  Fischer,  on  Lake 
Tanganyika,  in  German  East  Africa,  infected  sevei'al 
sheep  and  goats  liy  causing  G.  palpalis  infected  with 
T.  garnhicii.se  to  feed  on  them,  and  in  three  instances 
clean  flies  became  infected  from  these  animals  and 
transmitted  the  infection  to  others.  The  blood  of  the 
sheep  and  goats  was  infective  to  fly  for  99  days.l 

French  (jbservers  have  succeeded  in  infecting 
domestic  fowls  with  T.  gambiense.  There  is  at 
present,  however,  no  evidence  that  these  animals 
liecome  infected  in  nature. 

Domestic  Animals  as  reservoirs  of  other  Trypanosomes 
lethal  to  Stoclc. 

Dutton,  Todd,  and  Kinghorn.  in  1903-1905,  made 
a  study  of  cattle  trypanosomiasis  in  the  Congo  State. 
They  write  as  follows  :• — 

"At  Kasongo  trypanosomes  were  seen  in 
5  per  cent,  of  cattle.  The  percentage  actually 
infected  is  certainly  much  larger ;  yet  this 
herd  is  increasing.  There  were  no  deaths  in  it 
fi-om  disease  during  our  stay  at  Kasongo,  and 
the  cattle  were  in  splendid  condition. 

"  Trypanosomiasis  is  common  and  often  fatal 
among  Gambian  horses.  But  two  horses  in  the 
Gambia  found  to  be  i}ifected  with  Trypanosoma 
climorphon  in  December  1902  wei-e  still  alive, 
apparently  healthy,  and  were  constantly  worked 
in  November  190(i  .... 

"  As  will  be  gathered  fi-om  the  notes  on  the 
animals  pi'esent  at  various  posts  in  the  Congo 
[details  are  given  elsewhere  in  the  paper], 
individual  cattle,  horses,  &c.  seem  to  be 
resistant,  since  they  live  for  some  years  in 
places  where  the  disease  is  of  a  very  severe 
type.  Cattle  are  susceptible  to  inoculation 
with  Trypanosoma  dimorphon,  yet  at  many 
places  in  the  Gambia,  at  Cape  St.  Mary,  foi- 
example,  large   herds   of    cattle  in  splendid 

*  K(.-])oi't  of  the  Slfcping  Sickness  Commission,  Xloyal 
Society,  No.  8,  p.  (U. 

f  Keport  of  the  Sleeping-  Sicknc^is  Comnnssiou.  Eoval 
Society.  No.  ]  1 .  p.  71. 

t  Zeitsclirii't  fiir  Hvgiene  und  Infektioiiski'miklifiteti. 
liHi.  Vol.  TO,  pp.  J-L':i. 


condition  graze  over  the  same  groiind  as  the 
horses  .... 

'•From  all  these  facts  it  is  not  unreasonalile 
to  suppose  that,  like  the  game,  domesticated 
animals  may  thrive  in  spite  of  actual  trypano- 
some infection  and  exposure  to  constant  I'e- 
infection."* 

Sheep  and  Goats. — Montgomery  and  Kinghorn.  in 
1907-1909,  in  North-Eastern  Rhodesia,  found  sheep 
and  goats  regarded  hy  ])oth  Europeans  and  natives  as 
immmie.  These  animals,  three  and  a  half  months 
after  the  diagnosis  of  the  natural  iirfection.  were  in 
as  good  condition  as  at  first  and  not  suspected  of 
sickness  by  the  owners.    They  wite  : — 

Speaking  broadly,  trypanosomes  wei-e 
generally  visible  in  the  peripheral  blood,  both 
in  naturally  and  experimentally  infected 
animals,  and  Ijeing  apparently  in  good  health, 
it  appears  to  us  that  they  may  act  as  i-eservoii-s 
piar  eTcellence  for  the  virus,  and  by  trade  and 
movement  may  become  dangerous  potential 
disseminators  of  the  disease. "t 

;];Pecaud,  in  Dahomey,  studied  the  trypanosome 
infections  of  the  smaller  domestic  animals.  About  a 
dozen  infected  sheep  and  goats  were  kept  under 
observation  for  five  to  six  months ;  all  appeared  to  be 
in  perfect  health.  He  thinks  these  animals  must 
serve  as  reservoirs,  especially  as  wild  animals  ai-e  rare 
in  the  region  in  which  his  observations  were  made. 

Goat. — Duke,  in  Uganda,  kept  at  the  Mpamu 
Laboratory  a  goat  naturally  infected  with  T.  nanmn. 
Seven  months  after  arrival  it  was  in  excellent  health, 
trypanosomes  lieing  visible  in  its  Idood  at  rare 
intervals. § 

Cattle. — Pollard,  in  Northern  Nigeria,  writes  as 
follows : — 

'■  There  is  in  the  Munshi  division,  and  in  the 
northern  piart  of  the  Province,  a.  small  1)lack 
breed  of  cattle,  which  is  apparently  immune  to 
tsetse.  At  any  rate,  these  cattle  can  be  kept 
in  the  Mimshi  district  where  no  horse  can  live 
and  where  imported  Fulilani  cattle  all  die.  1 
have  not  yet  obtained  any  blood-films  fri:)m 
these  animals.  It  is  interesting  to  note  that 
the  Munshis  are  great  hunters  and  tha  t  they 
have  practically  destroyed  all  the  wild  game 
in  their  district,  and  yet,  in  spite  of  this, 
the  tryimnosomiasis  of  cattle  and  horses  is 
rampant.  I  j 

Foy,  as  a  result  of  his  work  in  the  same  Cohjiiy, 
concluded  : — 

"  That  a  certain  breed  of  cattle  found  in 
jjagan  districts  possess  a  high  degree  of  natural 
immunity  in  that  they  may  harboiir  the 
tiypanosoine  in  the  blood  and  yet  keep  in  good 
condition  and  show  no  signs  of  the  disease,  nor 
do  they  die  from  the  infection  so  long  as  their 
environments  are  favourable.  These  envii-on- 
ments  are  a  free  life,  with  ample  food,  esjiecially 
plenty  of  green  grass.  Confinement,  poor 
feeding,  and  hard  exercise  tend  to  make  the 
disease  manifest  itself  clinically. 

"  That  such  domesticated  cattle  may  act  as 
a  reservoir  of  infection,  since  the  blood  may 
prove  infective  at  such  times  when  clinical 
symptoms  manifest  themselves,  although  the 
tiypanosome  may  not  be  found  on  making  a 
microscopical  examination."^ 
This  breed  was  black  and  thick-set.  probalily  the 
same  as  that  mentioned  by  Pollard. 

Figs. — The  members  of  the  Portuguese  Sleeping 
Sickness    Commission   that    visited    the   Island  of 
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Principe  in  1907-1908  foimd  that  the  tsetse-flies  fed 
chiefly  on  pigs.  In  the  blood  of  most  of  these 
trypanosomes  were  fonnd.  The  pigs  were  fat  and 
their  health  was  unimpaired.* 

Similar  observations,  of  older  date,  could  be 
collected  from  the  wi-itings  of  R.  Koch. 


*  Avcliivos  de  Hvoieiie  e  Pathologica  Exoticas,  190'.). 
Vol.  2,  p.  HSe. 


It  is  worth  recalling  in  this  connection  that 
domestic  cattle  are  generally  recognised  in  India  and 
Indo-China  as  forming  reservoirs  of  smTa. 

There  is,  at  present,  no  evidence  that  domestic 
animals  serve  as  reseiwoirs  for  T.  rhodesiense  in 
Rhodesia  and  Nyasaland  ;  no  domestic  animal  naturally 
or  artificially  infected  with  this  trypanosome  has 
survived  long. 

Aethur  G.  Bagshawe. 

March  19th,  1912. 


Extract  from  Report  on  Human  Trypanosoi 

Prophylaxis. 

Dr.  Kinghorn  said  in  his  report  in  1910  : — 

"  The  measure  I  think  will  be  most  easity 
applied  and  which  will  effect  a  great  amount  of 
good  is  the  enforcement  of  clearings  aroiuid  all 
the  villages  and  the  water  supplies,  the  feri-ies, 
and  the  fords.  If  this  is  carried  out  intelli- 
gently, it  shoidd  be  possible  to  protect  these 
places  from  tlie  flies,  and  thus  in  time  bring 
about  diminution  in  the  incidence  of  the  disease. 
The  villages  are  habitually  used  as  resting 
j)laces  by  the  floating  population,  amongst 
whom  trypanosomiasis  exists  to  some  extent, 
and  they  frequently  remain  for  a  considerable 
length  of  time  in  one  place.  As  I  have  pointed 
out,  the  difficulty  of  controlling  this  class  of 
native  is  almost  insui'mountable  over  the  greater 
pa,rt  of  the  country,  and  every  effort  must  be 
made  to  prevent  them  from  acting  as  dissemi- 
nators of  the  disease,  as  well  as  those  cases 
which  exist  amongst  the  indigenous  population. 
The  clearings  can  be  done  by  the  villagers 
themselves  without  remuneration,  and,  in  most 
instances,  if  siipervised,  would  not  entail  a  great 
amoTuit  of  work.  It  is  hopeless,  of  com-se,  to 
expect  that  this  work  will  be  carried  out  without 
some  persuasion.  The  general  supervision  of 
the  clearings  and  the  other  measures  must  rest 
in  the  hands  of  the  Medical  Staff." 

"  The  Commissioner  of  the  Western  Province 
wi-ote  in  1911,  when  I  was  Medical  Officer  of 
Sunyani :  '  The  following  extracts  from  my 
'  report  on  my  recent  tour  may  be  of  interest 
'  to  you,  and  you  may  consider  it  advisable  to 
'  transmit  them  to  the  head  of  your  Depart- 
'  ment.  Sleejiing  sickness.  —  I  inquired  in 
'  Gaman  and  Wenchi  into  the  resiilt  of  the  cases 
'  diagnosed  last  year  by  Dr.  Kinghorn.  The 
'  result  is  sm-prising,  and  would  tend  to  show 
'  that  the  disease  is  of  a  more  virulent  type 
'  than  was  originally  supposed.  In  PuUiano, 
'  three  of  the  diagnosed  cases  have  died  in 
'  March  or  April.  In  Seketia,  two  ;  in  Korase, 
'  two ;  in  Mengi,  one,  a  stranger ;  and  in 
'  Wenchi,  out  of  17  cases,  all  are  dead  except 
'  two  who  are  now  in  extremis.  It  is  probable 
'  that  in  other  Gaman  villages  and  in  Berekum 
'  there  has  been  the  same  percentage  of  mor- 
'  tality,  and  it  is  impossible  to  conceive  that 
'  with  all  this  mortality  there  is  a  diminution 
'  in  newly  infected  cases.  I  still  think  that 
'  Dr.  Kinghorn's  recommendation  for  the  estab- 
'  lishment  of  an  obseiwation  station  in  Gaman 
'  or* Wenchi  is  worthy  of  consideration,  and  that 
'  our  joint  recommendation  for  a  native  staff  to 
'  travel  and  see  to  the  making  of  cleai-ings 
'  round  villages  and  the  general  improvements 
'  of  towns  and  sanitation  is  the  practical  step 
'  which  it  is  incumbent  upon  the  Government 
'  to  take. 

"  '  T.  E.  Pell, 
"  '  Tekiman.  "  '  C.W.P.A.'  " 

"  '  12th  September  1911.'" 

These  clearings  aroimd  villages  recommended  by 
Dr.  Kinghorn  and  the  Commissioners  I  entirely  agree 
with,  and  last  yeai-  I  made  recommendations  of  a 
similar  nature,  more  extensive  I  must  admit,  hut  very 
necessary  if  they  could  be  possibly  can-ied  out.  After 
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going  very  thoroughly  thi-ough  the  province,  I  must 
say  that  if  any  attempt  has  been  made  to  carry  out 
these  recommendations  it  has  proved  a  failure  ;  in  a 
few  villages  it  has  been  done,  but  has  not  been  main- 
tained, and  if  clearings  once  made  are  not  going  to  be 
maintained  I  believe  it  would  be  better  not  to  make 
them  at  all. 

There  are  two  reasons  to  my  mind  why  these 
clearings  are  not  made,  or  when  made  are  not  main- 
tained by  the  natives  : — 

(1)  The  disease  causes  no  alarm   to   the  native 
mind. 

(2)  The  natives  do  not  think  the  Government  are 
serious. 

1.  A  disease  occurring  sporadically,  with  a  gradual 
on-set,  chronic  com-se,  and  lingering  death  is  a  natural 
sequence  of  events,  one  that  to  the  native  mind  cannot 
be  prevented ;  therefore,  why  should  it  alarm  them  ? 
If  it  were  small-pox,  or  some  epidemic  which  rapidly 
Icilled  off  numbers,  they  would  become  alarmed ;  but, 
with  this  disease,  no ;  esj)ecially  when  it  so  often 
happens  to  be  the  least  important  members  of  the 
comniimity  who  are  picked  out  by  the  disease. 

2.  Year  after  year  the  medical  officer  on  sleeping  sick- 
ness duty  goes  roimd  this  province  telling  the  chiefs  and 
people  to  make  these  clearings,  and  frequently  marking 
out  the  100  yards  around  their  villages  for  them,  only 
to  find  on  his  retmn  each  year  that  nothing  has  been 
done.  The  natives  find  that  no  notice  is  officially 
taken  of  their  disobedience,  therefore,  why  should  they 
treat  the  matter  seriously  ? 

I  shall  here  recommend  what  I  consider  should  be 
the  minimum  to  be  done  this  year  :  100  yards  clearings 
around  all  villages  and  zongos  on  the  main  trade  roads 
and  aroiTnd  all  bush  villages  where  at  pi-esent  there 
are  any  cases  of  trypanosomiasis,  and  that  these 
clearings,  when  made,  be  kept  properly  maintained  ; 
50  yards  clearings  around  the  water  supplies  and 
washing  places  of  all  these  villages.  When  making 
the  clearings,  I  do  not  think  it  necessary  to  cut  down 
all  the  trees,  but  to  thin  out  the  forest,  and  root  out 
all  the  bush  and  imdergrowth.  If  any  large  trees  after 
the  thinning  out  has  been  completed  give  too  much 
shade,  they  could  easily  be  ring-barked.  I  suggested 
last  year  that  these  clearings  miglit  be  used  for  grow- 
ing sweet  potatoes,  and,  where  the  soil  was  suitable, 
groimd  nuts  ;  and  that  any  clearings  made  beyond  the 
100  yards  might  be  used  for  yams  or  corn.  The  native 
objection  to  this  was  that  the  cattle  and  sheep  would 
eat  their  crops.  I  suggested  fencing  in  the  farms,  but 
to  this  they  did  not  seem  to  be  agi-eeable.  I  now  think 
that  if  these  clearings  were  planted  with  dube  grass  and 
looked  after  for  a  while,  they  would  make  an  excellent 
pastiu-age  for  sheep  and  cattle,  and  would  be  a  much 
more  suitable  place  to  keep  them  than  at  present — in 
their  streets  and  compounds.  I  do  not  say  that  100 
yards  clearings  are  sufficient  ti>  keep  tsetse  flies  out  of 
the  villages,  but  they  would  at  least  be  a  stai-t  in  the 
right  direction,  and  could  be  gradually  increased.  I 
look  on  these  clearings  as  necessaiy  sanitary  measures, 
and  I  think  if  any  person  were  to  go  roimd  the  out- 
skirts of  as  many  of  these  villages  as  I  have  done  they 
would  agree  with  me.  As  regards  the  50  yards  clearings 
ai-ouud  water  supplies  and  washing  places,  what  is 
required  liei-e  is  not  the  cutting  down  of  trees,  but  the 
thorough  rooting  out  of  the  tmdergrowth  and  planting 
of  Bahama  grass.  These  measures  should  certainly  be 
done  by  the  natives  living  in  the  villages  and  zongos, 
and,  if  carried  out  systematically,  would  not  entail  an 
enormous  amount  of  laboiu-.    I  may  say  that,  apart 
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from  Sunyan'i  town  and  zongo,  the  natives  are  very 
rarely  asked  to  do  any  sanitary  improvements.  If  the 
work  of  seeing  to  these  cleai'ings  is  to  be  done  by  the 
medical  ofEcei-  in  Sunyani,  then  [  think  it  will  be 
necessary  to  give  him  some  power,  especially  since 
this  matter  of  cleai'ing  has  not  been  treated  seriously 
for  the  past  three  years.  This  province,  with  an  area 
of  about  6,000  square  miles,  is  too  large  to  keep  con- 
stantly going  round  telling  the  chiefs  and  people  to 
clear.  I  look  on  the  matter  in  the  same  light  as  road 
clearing,  and,  as  the  natives  were  not  educated  up  to 
clearing  their  roads  withou.t  comjnilsion,  neither  will 
they  be  educated  up  to  clearing  around  their  villages 
without  similar  measures. 

I  would  suggest  that  foiu-  native  overseers  should 
be  appointed  who  could  travel  about  from  village  to 
village  and  mark  out  these  clearings  in  the  different 
villages  and  zongos,  and  report  monthly  to  the  medical 
oiScer  at  Sunyani  what  f)rogress  is  being  made.  I  do 
not  think  that  these  overseers  should  remain  in  a  village 
till  the  clearing  is  made,  as  if  [they  did]  they  would 
never  get  roimd  the  province.  In  1910  I  sent  an 
intelligent  coast  native  to  a  town  in  this  province  to 
have  a  clearing  made ;  the  natives  kept  putting  off 
the  work  from  day  to  day  till  eventually  the  overseer 
got  disheartened  and  took  to  drink,  and  finally  got 
into  trouble.  I  do  not  think  it  is  fair,  therefore,  to 
keep  these  overseers  in  one  place  any  length  of  time. 

The  medical  officer  in  Sunyani  should  be  given 
every  opportvmity  to  travel,  and  for  this  purpose  should 
be  supplied  with  carriers,  who  would  be  at  his  disposal 
when  he  requii'ed  them.  At  the  present  time  there 
appears  to  be  no  such  supply.  In  1911,  when  ]  was 
stationed  in  Sunyani,  I  received  instructions  to  proceed 
round  the  province  with  the  Chief  Commissioner ;  on 
apjjlying  for  carriers,  I  was  informed  that  they  would 
not  be  available  for  five  months,  so  was,  therefore, 
compelled  to  use  the  laboiu-ers  in  Sunyani  station  as 
carriers.  If  there  is  no  vote  for  transport  for  the 
medical  officer,  could  not  some  arrangements  be  made 
whereby  he  might  be  allowed  to  use  the  laboiu-ers 
imder  his  conti-ol  as  carriers  ? 

Segregation. — Segregation  of  the  infected  persons 
in  the  province  would  be  an  excellent  prophylactic 
measure  if  it  could  possibly  be  can-ied  out,  but  I  believe 
it  would  he  impracticable  here.  Even  if  the  infected 
residents  of  the  province  were  segregated,  which  could 
only  be  done  by  using  strong  measures,  there  would 
always  be  the  floating  population  travelling  in  and  out 
of  the  province,  among  whom  are  many  trypanosome 
carriers,  and  who,  I  believe,  constitute  the  greatest 
danger. 

Rnads. — The  new  roads  which  are  at  present  being 
made  through  the  forest,  though  they  are  a  great 
improvement  as  regards  transport,  to  my  mind  are 
more  dangerous  as  regards  trypanosomiasis.  Moving 
objects  seem  to  be  a  much  greater  attraction  for  tsetse 
flies  on  these  broad  sunlit  roads  than  on  the  dark  ones. 
On  each  side  of  these  roads  where  the  forest  has  been 
cleared  ])ack  for  a  few  yards  there  is  now  a  tangled 
mass  of  moisture-laden  vegetation,  shaded  by  the 
branching  trees,  and  forming  an  ideal  habitat  for  tsetse 
flies.  As  the  sides  of  these  roads  cannot  be  kept  cleared 
I  think  the  best  thing  is  to  encourage  undergrowth  to 
grow  as  high  as  possible,  and  so  shut  off  the  roads  from 
the  forest.  The  first  great  prophylactic  measure  which 
the  Government  has  taken  against  trypanosomiasis  in 
Ashauti  was  the  prohibition  of  the  importation  of  north 
country  slaves  into  the  country  ;  north  country  natives 
are  now  coming  into  the  country  in  much  greater 
numbers,  not  as  slaves,  bu.t  as  free  people  doing  the 
transport  work  of  the  country,  and  I  believe  the  next 
radical  measure  which  would  prove  of  greatest  use 
would  be  the  driving  of  these  north  coiintry  carriers 
out  of  the  endemic  area.  The  only  legitimate  way,  as 
far  as  I  can  see,  that  this  can  be  done  is  by  competing 
with  them  in  their  trade,  and  that  can  be  accomplished 
by  building  railways.  Ji  railways  could  be  lam  through 
the  endemic  areas  where  north  country  natives  are 
employed  in  large  numbers,  I  think  there  would  quickly 
be  a  diminution  in  the  north  coimtry  population,  and 
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also  in  the  incidence  of  this  disease ;  but  until  some 
such  measure  as  this  is  undertaken  I  believe  trypano- 
somiasis in  this  23rovince  will  remain,  as  at  present,  in 
a  state  of  equilibrium. 

It  has  been  suggested  that  the  north  country  natives 
bring  the  disease  down  with  them  into  Ashanti.  It 
would  serve  a  useful  purpose  if  it  could  be  definitely 
settled  whether  or  not  trypanosomiasis  occurs  amongst 
the  natives  of  the  Northern  Territories  who  have  never 
left  their  district.  As  a  number  of  Moshis  are  found 
infected  in  Ashanti,  similar  infoi'mation  from  the 
French  authorities  would  be  valuable. 

Laboratory. — Useful  experiments  could  be  carried 
out  in  a  well-equipped  laboratory  by  a  specially  quali- 
fied Protozoologist,  and  if  the  Government  considered 
such  a  proposal,  plenty  of  material  for  working  on 
could  be  obtained  in  Coomassie,  which  would  be  a  most 
convenient  place. 

Treatment. — Under  this  heading  I  have  very  little 
to  say.  The  native  method  of  treatment  which  is 
applied  to  all  enlarged  glands,  no  matter  from  what 
cause,  consists  in  scarifying  the  glands  and  a])plyiug 
some  irritating  substance,  which  generally  causes  the 
enlarged  glands  to  slough  away.  I  have  had  an 
opportunity  of  examining  a  few  of  the  people  who  had 
submitted  to  native  treatment  for  tryj^anosomiasis,  and 
whenever  I  succeeded  in  getting  gland  juice  I  found 
trypanosomes.  Instead  of  this  treatment  doing  good, 
in  my  oi^inion,  it  only  destroys  one  of  natvn-e's  lines  of 
defence  against  the  invading  trypanosome.  This  treat- 
ment causes  the  enlarged  glands  to  disappear,  and  so 
for  a  time  i-aises  the  patient's  hopes. 

As  far  as  atoxyl  treatment  is  concerned,  I  believe 
if  the  people  infected  could  be  got  to  attend  the 
hosj^ital  in  Sunyani  a  lot  of  good  coidd  be  done.  I 
do  not  think  Smiyani  by  any  means  a  suitable  place  to 
bring  a  number  of  infected  fiersons  into,  but  it  is  the 
only  station  in  the  province  in  which  a  medical  officer 
resides,  and  so  the  only  place  where  treatment  can  be 
given.  I  took  a  considerable  amount  of  trouble  in 
trying  to  get  the  infected  ones  to  come  to  Sunyani,  and 
gave  each  a  letter  to  the  medical  officer  ;  so  far,  only 
ten  arrived  at  the  hospital,  and  of  these  only  two  or 
three  attended  for  a  short  time.  One  reason,  I  think, 
[whic-.h]  keeps  some  away  is  the  fear  of  running  into 
debt.  Siuiyani  is  by  no  means  a  cheap  place  for 
strangers  to  live  in,  and  the  guardians  of  the  infected 
ones  are  unwilling  to  undertake  the  trouble  and  expense 
of  bringing  them  in  and  keeping  them  here  for  a  course 
of  treatment.  I  would  suggest  that  the  infected 
persons  who  come  to  Sunyani  and  remain  for  treatment 
be  granted  subsistence  at  the  rate  of,  say,  two  shillings 
a  week,  to  l)e  paid  to  them  if  they  attend  hospital 
regularly.  The  expense  would  not  be  great,  as  for 
some  time  few  would  take  advantage  of  the  offer. 

A  segregation  camp  where  the  infected  persons 
could  be  kept  together  would  simplify  matters  con- 
siderably as  regards  treatment,  but  I  am  afraid  it  would 
be  impossible  to  keep  peoj^le  in  the  early  stages  of  the 
disease  in  it.  A  prison  instead  of  a  camp  would  be 
necessary,  and  unless  the  Government  are  prepared  to 
use  force  the  result  would  be  an  expensive  failure. 

Of  the  twelve  people  who  received  atoxyl  treatment 
here  in  1910  five  (north  covmtry  natives)  are  alive  and 
fit  at  present ;  four  others  were  fit  up  to  the  end  of 
1911,  but  have  since  been  lost  sight  of,  and  three  who 
were  in  a  late  stage  of  the  disease  when  first  discovered 
have  died.  I  enclose  with  this  report  full  statistics  of 
all  cases  of  the  disease  found  since  these  investigations 
started  in  this  province  in  1910.  I  also  enclose  two 
maps,  one  giving  the  towns  and  villages  visited,  with 
the  number  of  cases  of  the  disease  found  in  each  since 
1910,  and  the  other  giving  the  distribution  of  tsetse 
flies  in  the  province. 

W.  M.  Wade, 
Medical  Officer. 
Sleepuig  Sickness  Duty. 

Sunyani,  Western  Province,  Ashanti. 
25th  Jxme  1913. 
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Suggestions  for  Future  Work. 
By  Mr.  E.  E.  Austen  and  Dr.  A.  G.  Bagshawe. 


In  the  course  of  tlieii-  inquiry  the  Committee  have 
had  the  opportunity  of  noting  that  some  facts  relating 
to  its  subject  are  fairly  firmly  established,  while  others 
rest  on  a  less  secure  basis.  Their  views  in  this  respect 
are  indicated  in  the  Report.  It  may  safely  be  said 
that  of  the  experimental  researches  few  have  Ijeen  on  a 
sufficiently  large  scale  or  confirmed  sufficiently  widely 
over  Africa  to  afford  satisfactory  support  for  a  final 
scheme  of  preventive  measures.  It  is  not  proposed  to 
repeat  here  what  may  be  extracted  from  the  Report, 
but  it  seems  useful  to  indicate  some  lines  of  enquiry 
which  may  help  in  the  elucidation  of  the  general 
problem.  These  are  given  below  under  the  heads 
Entomological  Research  and  Medical  Research. 

Entomological  Research. 

In  all  work  dealing  directly  with  the  insect  carriers 
of  trypanosomiasis  the  ultimate  aim  and  object, 
namely,  the  elimination  of  the  fly,  must  be  kept  promi- 
nently in  view.  When  seeking  to  compass  the  local 
eradication  of  these  insects,  observations  of  both  direct 
and  indirect  importance  in  connection  with  the 
bionomics  of  tsetse  flies  will  almost  certainly  be  made  ; 
yet  it  is  none  the  less  important  that  operations  should 
not  be  commenced  in  desultory  fashion,  but  that,  so 
far  as  possible,  each  investigator  should  be  provided 
with  a  definite  scheme  of  work. 

The  following  are  among  the  subjects  to  which 
special  attention  should  be  directed  : — 

(i)  Function  of  the  sensory  labyrinth  in  the  second 
and  third  joints  of  the  antenna  of  Glossina. — It  is  not 
yet  known  whether  this  is  olfactory  or  auditory. 
Knowledge  of  the  kinds  of  stimuli  by  which  the 
organ  is  aifected  would  be  a  useful  aid  in  connection 
with  trapping. 

(ii)  Influence  of  Odours. — Eiforts  should  be  made 
to  determine  whether  tsetse  flies,  in  choosing  a  breed- 
ing-place, are  in  any  way  influenced  by  odours  ;  or 
whether,  as  Mr.  Lloyd  believes  in  the  case  of  G.  morsi- 
tans,  the  existence  of  a  relatively  dark  spot  ''  where 
the  mother  fly  can  hide  during  piregnancy "  is  the 
dominant  factor.  The  odours  \>j  which  insects  are 
attracted  are  not  necessarily  perceptible  to  the  human 
nostril,  and  consequently  it  does  iiot  follow  that, 
because  the  breeding-places  of  G.  morsitans  and 
G.  palpalis  appear  to  human  beings  to  have  no  dis- 
tinctive odour,  such  odour  is  not  apparent  to  a  pregnant 
tsetse  fly.  In  India  it  has  recently  been  found  by 
Mr.  F.  M.  Howlett  that  Stomoxys  calcitrans  will 
oviposit  freely  "  on  cotton- wool  soaked  in  valerianic 
acid,  one  of  the  acids  present  in  the  fermenting 
vegetable  stuff  in  which  the  eggs  of  this  species  are 
naturally  deposited.  .  .  ."  Although  Stomoxys 
calcitrans,  instead  of  depositing  at  intervals  a  single 
full-grown  larva,  lays  eggs  in  the  ordinary  way,  the  fact 
that  it  also  is  a  blood-sucking  fly  and  somewhat  closely 
related  to  Glossina  pei-haps  affords  some  grounds  for 
hoping  that,  if  it  be  j)ossible  to  analyse  and  separate 
the  components  of  the  humus  in  tsetse  fly  breeding- 
places,  some  substance  or  essence  of  a  specially  attrac- 
tive nature  may  be  foimd.  If  discovered,  this  would  of 
course  be  used  in  connection  with — 

(iii)  Artificial  Breeding -places. — Every  effort  should 
be  made  to  construct  these,  and  to  test  their  practical 
efficacy.  If  bird-lime  or  other  sticky  substance  were 
applied  to  the  imder  surfaces  of  the  dead  branches  or 
other  timber  used  in  the  construction  of  such  breeding- 
places,  the  latter  might  foi-m  traps  for  the  adult  flies 
as  well  as  for  pupae.  It  is  important  to  note  that,  in 
order  that  artificial  breeding-places  may  have  a 
reasonable  chance  of  success,  all  known  or  probable 
breeding-places  must,  so  far  as  possible,  first  be 
destroyed  or  rendered  useless. 


(iv)  Range  of  Flight. — Definite  knowledge  on  this 
subject  is  urgently  required  in  connection  with  G. 
morsitans.  Many  of  the  statements  on  the  siibject  made 
to  the  Committee  in  the  course  of  the  inquiry  were  mere 
guesses,  or  based  on  irrelevant  or  insufficient  data. 
Impoi-tant  information  on  this  head  might,  however,  be 
gained  in  connection  with  experiments  to  determine — ■ 

(v)  The  Precise  Effects  of  Clearing. — At  present  we  do 
not  knowwhether  clearing  actually  results  inthe  death  of 
the  flies,  or  merely  causes  them  to  migrate.  If  it  were 
possible,  in  G.  morsitans  country,  to  find  a  series  of 
small  isolated  patches  of  tsetse,  each  separated  by  a 
different  distance  (400  yards,  half  a  mile,  three-quarters 
of  a  mile,  and  so  on)  from  the  next  patch  of  cover,  the 
actual   effect  of  clearing  might  be  ascertained  by 

■  marking  and  liberating  a  large  number  of  G.  morsitans 
in  each  patch  in  succession,  and  then  destroying  the 
vegetation  and  noting  the  result.  -If  possible,  a  method 
of  marking  which  does  not  in  any  way  impair  the 
activity  of  the  flies  should  be  adopted.  The  desired 
end  might  be  attained  by  collecting  large  nu.mbers  of 
pupfe,  and  breeding  out  the  flies  in  cages  so  arranged 
that  the  insects  on  emerging  become  permanently 
marked  with  coloured  powder. 

(vi)  Systematic  Trapping  and  Catching  continued  for 
a  considerable  Period  of  Time  (say  One  Year). — This 
should  be  given  a  thorovigh  trial.  In  the  Island  of 
Principe  a  marked  reduction  in  the  niimbers  of  Glossina 
palpalis  has  been  effected  by  catching  the  flies  by 
means  of  black  cloths  smeared  with  bird-lime  and  woin 
by  natives.  The  number  thus  trapped  was  95,000  in 
the  last  six  months  of  1912,  or  over  500  a  day.  When 
tried  in  German  East  Africa,  however,  in  the  case  of 
Glossina  morsitans,  the  method  yielded  but  poor  results. 
It  is  suggested  that  the  failure  may  be  due  to  the 
employment  on  the  cloth  of  some  substance  which  is 
actually  distasteful  to  the  flies  and  that  further  experi- 
ments with  the  same  substance  that  is  used  in  Principe 
would  be  of  value.  It  is  obvious  that  catching  the 
adults  must,  relatively  at  any  rate,  produce  a  far 
greater  effect  on  an  exceptionally  slow-breeding  fly  like 
Glossina,  than  on  an  insect  such  as  the  hovise  fly,  which 
may  produce  six  hundred  eggs  at  one  time.  To  this 
extent  we  are  aided  at  the  outset  by  nature.  Connect 
conclusions  as  to  the  value  of  trapping  and  catching 
cannot  be  deduced  from  a  trial  lasting  only  two  or 
three  months,  in  which  but  a  handful  of  natives  are 
engaged ;  the  value  of  limed  cloths  and  of  nets  in  the 
hands  of  expert  fly- boys  should  be  tested  in  a  selected 
locality  for  at  least  a  year,  and  on  a  large  scale.  Some 
hundreds  of  natives  should  be  employed  in  the  work,  and 
a  corps  of,  say,  a  dozen  keen  and  energetic  fly-boys 
should  be  established  in  each  village  in  a  tsetse  area. 
Payment  should  be  by  resvilts,  but  small  rewards  would 
suffice,  and  the  system  should  therefore  prove 
inexpensive  in  working. 

(vii)  Insect  Enemies. — In  the  case  of  a  noxious  insect, 
which  exists  in  such  numbers  as  to  constitute  a  plague, 
it  is  useless  to  expect  effective  aid  from  endemic 
enemies.  Were  such  enemies  capable  of  controlling 
the  harmful  insect,  the  latter  would  never  have  become 
a  plague,  and  if  results  of  value  are  to  be  produced  by 
this  method  enemies  must  be  sought  for  elsewhere.  In 
the  United  States  of  America  attention  has  recently 
been  drawn  to  the  life-history  and  habits  of  a  minute 
Hymenopterous  (Chalcid)  parasite  known  as  Spalangia 
muscidariim,  which  has  been  bred  in  large  numbers 
from  the  puparia  of  Stomoxys  calcitrans,  and  also 
attacks  the  pupae  of  other  flies,  including  Musca 
domestica  and  Lyperosia  irritans.  Only  one  species  of 
the  genus  Spalangia  (parasitic  on  a  fruit  fly)  is  at 
present  known  to  occur  in  Africa,  but  in  North  America 
in  addition  to  S.  muscidarum  several  other  species  are 
found ;  these  include  S.  haematobiae,  which  attacks 
Lyperosia  irritans,  and  S.  nigra  and  S.  hirta,  both  of 
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whicli  parasitise  Musca  domestica.  It  would  be  well 
worth  while  to  make  au  effort  to  obtain  a  good  snpj)ly 
of  pupae  of  all  the  S2:)ecies  of  Spalangia  mentioned,  and 
to  endeavour  to  establish  these  parasites  in  a  Glossina 
morsitans  area,  and  watch  the  result.  The  Spalaiujia 
pupa3  could  be  conveyed  in  cold  storage,  in  infected 
fly-pu2)ae.  The  fact,  that  both  Musca  domestica, 
Stonioxys  calcitrans,  and  more  than  one  species  of 
Lijperosia  are  foimd  plentifully  in  parts  of  Tropical 
Africa  infested  by  Glossina  would  seem  to  increase  the 
possibility  of  establishing  one  or  more  species  of 
Spalangia  in  these  regions.  For  details  of  a  method  of 
artifically  proi^agating  Spalangia  muscidarmn,  see  H. 
Pinkus,  "  The  Life-History  and  Habits  of  Spialangia 
miiscidariim  ,  Richai'dson  ;  a  parasite  of  the  Stable-Fly  " 
{Psyche  (Boston,  U.S.A.),  Yol.  xx.,  No.  5,  Oct.  1913, 
jjp.  148-158,  1  pL,  1  fig.) :  see  also  C.  H.  Richardson, 
"  Studies  on  the  Habits  and  Development  of  a  Hymen- 
opterous  Parasite,  Spialangia  miiscidarum  Richardson" 
{Journal  of  Morpjhology  (Pliiiadelishia,  U.S.A.),  Vol.  xxiv., 
No.  4,  Dec.  20,  1913,  pp.  513-549,  4  pi.).  For  abstracts 
of  both  papers,  see  The  Review  of  Applied  Entomology, 
Series  B,  Vol.  II.,  Part  2,  Fel).  1914,  pp.  22-24. 

(viii)  Food.  —  A  large  series  of  G.  morsitans 
caught  where  game  is  plentiful  should  be  examined 
to  determine  the  percentages  which  have  fed  respec- 
tively on  mammals,  birds,  and  reptiles.  Mr.  Lloyd  in 
Rhodesia  examined  310  flies  and  found  mammalian 
corpuscles  in  the  gut  of  70,  and  nucleated  red  coi-pus- 
cles,  reptilian  or  avian,  in  the  gut  of  12,  i.e.,  in  15  per 
cent,  of  those  which  contained  undigested  blood.  This 
is  a  considerable  percentage,  seeing  that  these  flies  are 
))elieved  by  many  to  depend  on  game  for  their  subsis- 
tence. The  examination  should  be  repeated  over  a 
lai'ger  series,  and  an  effort  should  be  made  to  distin- 
guish, as  Dr.  Carpenter  did,  avian  from  reptilian 
blood. 

Further,  a  large  series  of  G.  morsitans  in  an  area 
free  fi-om  game  such  as  that  described  by  Major 
Stevenson  Hamilton  (para.  1885)  should  be  examined 
to  determine  on  what  food  they  subsist,  and  whether 
they  contain  trypanosomes  pathogenic  to  laboratoiy 
animals  or  stock.  This  might  be  done  in  an  "  experi- 
ment-of -game-destruction  "  area,  if  the  flies  remained 
in  it  and  no  favourable  opportunity  occurred  under 
natural  conditions,  but  a  naturally  game-free  area  is 
preferable,  because  here  the  flies  have  had  time  to 
adapt  themselves  to  their  environment  and  possibly 
have  learned  to  attack  animals  which  ordinarily  they 
disregard. 

Medical  Research. 

(i)  Reservoirs. — (a)  There  are  certain  species  of 
jnammals  which  have  not  Ijeen  examined  at  all  or  only 
insuSiciently.  Such,  besides  smaller  mammals,  are 
bush-j)ig,  baboon,  aardvark,  hippopotamus.  Attention 
should  be  directed  to  these  creatures  whenever  they 
are  foimd  in  fly  areas.  It  is  important  that  a  sufiicient 
number  of  young  animals  be  examined,  because  old 
animals  may  have  acqvdred  immimity  and  rid  them- 
selves of  the  j)arasites. 

{b)  From  evidence  which  came  before  the  Committee 
it  is  possiljle  that  man  himself  may,  under  special 
conditions,  be  tolerant  of  T,  rhodesiense  and  hence  au 
important  reservoir.  A  large  series  of  apparently 
healthy  yoiuig  adult  natives  in  an  infected  area  should 
therefore  be  sul)jected  to  examination,  their  blood 
being  scrutinised  tmder  the  microscope,  and  inoculated 
into  susceptible  animals.  There  are  difficulties  in 
carrying  out  such  examinations  owing  to  the  prejudices 
of  the  natives,  but  these  could  be  overcome. 

(c)  Can  birds  harliour  trypanosomes  of  man  or 
stock,  and  do  they  do  so  in  nature  ?  The  imi^ortaiice 
of  this  investigation  depends  on  the  extent  to  which 
tsetse  feed  on  birds  ;  this  has  not  yet  been  satisfactorily 
ascertained  for  G.  morsitans  nor  even  for  G.  palpalis. 
Dr.  Dui'ham  in  London  inoculated  a  kestrel  {Falco 
tintiunciUus)  with  rat's  blood  swarming  with  nagana. 
The  blood  of  this  bird  was  infective  to  rats  31  days 
later.  He  concluded  that  birds  of  prey  might  con- 
ceivably be  reservoirs  of  infection. 


((Z)  A  fresh  test  of  the  infectivity  of  the  fly  on  the 
shore  and  islands  of  the  Victoria  Nyanza  should  be 
made  (the  last  was  in  1911),  and  more  vigorous 
efforts  should  be  exerted  to  prevent  the  clandestine 
visits  of  possibly  infected  natives  to  these  places,  for 
such  visits  may  vitiate  any  conclusions  drawn  from  the 
experiment. 

(e)  There  is  abmidant  evidence  that  native  herds  in 
certain  parts  of  Central  and  West  Africa  are,  like  wild 
animals  here  and  in  other  parts  of  Africa,  tolerant  of 
the  presence  of  the  trypanosomes  which  are  continually 
injected  into  them  by  the  local  tsetse  flies.  Whereas 
domestic  animals  which  are  introduced  rapidly  sicken 
and  die,  the  animals  which  have  been  long  subject  to 
infection  take  no  harm.  These  animals,  cattle,  sheejp, 
and  goats,  are  easily  handled,  and  their  infection  can 
be  studied  under  natural  conditions,  but  little  attention 
has  hitherto  been  paid  to  them.  A  study  of  their 
serum  might  lead  to  knowledge  of  the  cause  of  their 
tolerance  and  enable  us,  by  injections  of  serum  or 
vaccines  or  othenvise,  to  produce  a  similar  condition 
in  introduced  cattle,  if  immunitas  sterilisans  is  not 
attainable. 

Cii)  Transmission  Experiments. — Transmit  T.  gam- 
hiense  by  G.  morsitans  and  study  carefully  the  infection 
pi'oduced  in  laboratory  animals,  with  a  view  to  the 
detection  of  a  change  in  virvilence  or  in  the  morphology 
of  the  trypanosomes.  This  experiment  has  been  sug- 
gested by  Professor  Mesnil.  It  may  be  that  with  a 
change  of  invertebrate  host  there  is  a  change  in  the 
biological  character  of  a  trypanosonie.  It  is  not  yet 
certain  that  posterior  nuclear  forms  may  not  be 
detected  in  T.  gambiense  infections  even  when  trans- 
mitted by  G.  palpalis. 

In  transmission  experiments  with  tsetse-flies  and 
human  tryjjanosomes  it  is  not  found  possible  to  obtain 
a  permanent  infection  in  more  than  5  to  10  per  cent, 
of  the  flies.  Miss  Robertson,  who  has  especially  studied 
this  problem,  believes  that  the  failure  of  the  90  to  95 
per  cent,  to  become  infected  is  due  to  the  tendency  of 
the  flies  to  digest  their  parasites.  This  problem  is  worth 
fm'ther  study.  It  is  possible  that  the  small  incidence  of 
sleeping  sickness  in  parts  of  Africa  where  the  disease 
has  been  long  established  is  dxie  to  the  low  percentage 
of  flies  which  is  capable  of  becoming  infected  rather 
than  to  immunity  in  man.  It  should  be  noted  that 
the  few  attempts  which  have  been  made  to  transmit 
T.  gambiense  by  G.  palpalis  in  West  Africa  have  failed, 
and  that  all  our  data  concerning  transmission  of  this 
sfyecies  by  G.  palpcdis  were  obtained  in  regions  where 
T.  gambiense  has  only  recently  established  itself,  e.g., 
Uganda  and  Gennan  East  Africa. 

(iii)  Action  of  Human  Serum. — Test  in  Africa  the 
effect  of  healthy  human  serum  on  T.  rhodesiense,  Ijoth 
in  vitro  and  in  vivo.  The  recorded  work  has  been 
mostly  done  in  European  laljoratories.  It  is  considei-ed 
to  be  an  important  point  of  distinction  between  the  two 
hiiman  trypanosomes  that  one  is  susceptible  (like  T. 
brucei),  the  other  much  less  susceptible,  to  the  action 
of  human  serum. 

The  work  in  Africa  is  to  some  exteut  contra- 
dictory. Dr.  Week,  in  German  East  Africa  (Rovunia), 
found  that  injection  of  human  serum  did  not  prevent 
the  infection  of  monkeys  with  T.  rhodesiense.  Dr. 
Duke,  on  the  other  hand,  found  that  when  human 
serum  was  injected  into  a  monkey  infected  with 
T.  gambiense  the  tiypanosomes  disappeared  from  the 
circulation  for  a  longer  or  shorter  period.  Probably 
rats  or  mice  should  be  used  in  svich  experiments. 

(iv)  Diagnosis  by  Cultivation.  —  There  is  doubt 
whether  the  method  of  diagnosing  the  presence  of 
trypanosomes  by  keeping  suspected  blood  in  contact 
with  artificial  media,  with  a  view  to  obtaining  a 
multiplication  of  the  parasites,  has  had  a  sufficient 
trial.  There  are  difficulties  in  the  field,  but  the  method 
should  have  a  further  trial  in  places  where  there 
are  well-equipped  laboratories.  The  advantages  of 
this  method  are  obvious,  the  main  disadvantage  being 
that  when  more  than  one  species  of  trypanosome  may 
be  present  in  the  blood  there  is  no  means  of  telling 
which  has  developed  in  the  culture  ;  that  is,  the  test 
serves  for  the  diagnosis  of  tryj^anosomiasis,  but  not  of 
the  kind  of  trypanosomiasis.    This,  however,  is  of  no 
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moment  in  the  case  of  man.  It  may  be  pointed 
out  that  in  kala-azar,  a  disease  caused  also 
by  a  protozoal  parasite,  the  cultivation  method  has 
been  found  of  value,  and  that  improvements  in  media 
have  lately  been  introduced  by  the  numerous  workers 
whd  have  cultivated  malarial  pai'asites. 

(v)  Racial  Immunity. — Dr.  Wade,  who  has  studied 
sleeping  sickness  in  Ashanti,  where  he  found  two  per 
thousand  natives  infected,  concludes  that  most  of  the 
infected  persons  are  strangers  from  the  north,  who  are 


less  resistant  to  infection  than  the  indigenous  natives. 
He  believes  that  the  disease  would  die  out,  or  at  least 
much  diminish,  if  these  north  country  natives  were  to 
cease  to  visit  Ashanti.  It  would  be  worth  while  to 
study  carefully  the  racial  history  of  natives  found 
infected  with  T.  rhodesiense  in  Rhodesia  and  Nyasa- 
land.  It  may  be  that  these  are  the  descendants  of 
natives  who  had  not  long  been  in  contact  with  tsetse 
and  hence  had  not  developed  racial  immunity,  as  the 
mass  of  the  natives  may  have  done. 
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Aardvark,  as  reservoir,  further  investigation  needed, 
Aiisten  and  Bagshawe    -       -       -       -       -  -g.  291 

Abercorn,  cases  under  treatment  at  -       -       -  p.  280 

Accra : 

Blood-sucking  insects,  Connal  -  -  -  p.  248 
Cattle,  infection  with  trjpanosomes,  Connal  -  p.  248 
Clearing  of  vegetation  almost  impossible  in  neigh- 
bouring jungle,  Horn  •  -  -  5221-4 
nearly  free  from  Flies,  and  none  infected,  Connal 

p.  248 

G.  palpalis  introduced  into,  by  railway,  Marshall 

2144-5 

Horses,  considerable  mortality  and  trypan osome  from, 
fatal  to  other  domestic  animals,  Connal      -  p.  248 
Sleeping  sickness,  cases  apparently  acqim-ed  else- 
where, Horn,  5218-20  ;  Connal,  p.  248. 
Ticks,  Abundant,  Connal       -       -        -       -  p.  248 
Aden,  tsetse-fly  in  small  area  near,  question  of  explana- 
tion, Johnston   3208-13 

Albert  Edward,  Lake,  G.  palpalis  not  found  away  from 
bank,  Sharj^e   2703 

ALCOCK,  LIEUT.-COLONEL,  A.  W.,C.I.E.,  F.R.S., 
I. M.S.,  lecturer  on  Entomology  to  the  School  of 
Tropical  Medicine  in  London        -        -  3792-3891 

America,  illustration  of  possibility  of  introducing 
enemies  of  fly  from  case  of  yellow  scale  parasite  in, 
Ashivorth  4166-70 

Anderson,  ,  reference         ...        -  2004 

Angola : 

see  also  San  Salvador  district. 
Flies  : 

no  Evidence  that  they  came  with  the  sleeping 
sickness,  Gamble     .....  5525 

Local  variety  or  sub-species  of  G.  palpalis  in 
northern  part,  and  G.  morsitans  probably  in 
southern,  Johnston  -        -        -        -        -  p.  122 

Tsetse,  distinguished  from  Tabanus  by  intelligent 
natives,  but  no  information  as  to  length  of 
presence  in  country,  Gamble  -        -  5523-4 
Sleeping  Sickness  : 

among  Half-castes,  Johnston      -       -       -  3217 

Introduction  into  Principe  by  natives  from  Johnston 

3136-8,  3197,  3215 

Nidus  in,  Johnston      -       -       -       -       -  p.  121 

Present  since  1882,  and  rumoured  to  come  from 
Loanda  district.  Gamble  -        -       -  5520-22 

Stamping  out  of,  might  result  in  extermination  all 
over  Africa,  Johnston      -       -       -       -  p.  122 
A.ngonilaiid : 

Central,  see  that  title. 

Large  quantities  of  game  in,  Bruce        -  p.  244 
Animals : 

sec  also  Domestic  Animals,  and  particular  names. 
Dead  : 

Flies  seen  to  go  to,  Eirlc    .....  2626 
not  a  Source  of  infection,  Yorke  -       -       -  504-6 
Immunity  of,  gradual  acquisition,  Minchin  1732-6 
Nocturnal  habits,  shoidd  be  investigated,  Marshall 

2157 

Small  : 

Difliculty  of  infecting  with  T.  gambiense  from  a 
man,  Bruce  90 

Experiments  of  Mr.  Lloyd  to  ascertain  suitability 
for  food  of  flies  p.  286 

Surviving  in  game-cleared  regions  of  Western 
Bahr  -  el  -  Ghazal  and  Lado  Enclave,  but  not 
examined  for  trypanosomes.  Drew  -  4457-8 

no  T.  brucei  vel  rhodesiense  or  simite,  &c., 
found  in,  up  to  present,  but  animals  are  sus- 
ceptible if  inoculated  in  laboratoi-y,  Bruce 

194-7,  198-9,  371 

TryiJanosomes  would  appear  in  blood  and  be  infective 
to  flies  before  clinical  symptoms  could  be  diagnosed, 
Minchin  1815-6 

Wild,  see  Game. 
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Antelopes  : 

see  also  particular  places. 

Flies  more  readily  infected  from,  than  from  any 
other  animal,  Bruce  -----  25 
Immunity  of,  in  Uganda,  Bruce  -  -  -  71-2 
Insuscei)tible  to  T.  simise,  Bruce  -  -  -  p.  234 
Length  of  time  through  which  infection  lasts,  Dahiel 

p.  249 

AS  ReSEEVOIRS  : 

Impoi-tance,  doubtful  -  -  -  -  p.  284 
not  Important  in  valley  of  Banifing,  Bouffard 

p.  217 

not  Likely  to  be  reservoir  in  areas  where  human 
trypanosome  thoroughly  established,  Marshall 

2161 

Potential,  and   account   of   experimental  j)i'Oof> 

Dalziel  p.  248 

Theoi'y  not  yet  established,  Marshall  -       •  p.  269 
on  Yictoria  Nyanza,  see  that  title. 
when  Tolerant  do  not  have  gi-eat  number  of  trypano- 
somes in  blood,  Stohr        -       -       -  5603-4 
Armstrong,  Walter,  case  of,  and  question  as  to  natiu-e 
of  organism,  Bevan        .....  913-6 

Ashanti : 

see  also  Coomassie  ctnd  Sunyani. 

Clearing  of  Vegetation  : 

Medical  oflicer  should  be  given  powers  to  enforce. 

Wade  289 

round  Villages,  roads  and  fords  recommended,  but 
not  carried  out  by  natives,  and  reasons,  and 
suggestions  re.  Wade     ....  288-9 
N.  Territories,  occurrence  of  sleeping  sickness  in, 
investigation  suggested,  Wade   -       -       -  p.  289 
Railways,    building    recommended    as    means  of 
banishing  immigrant  labourers  who  carry  disease. 

Wade  p.  289 

Roads  facilitate  sjjread  of  disease,  and  vegetation  at 
side  of,  harbours  fly.  Wade        -       -       -  p.  289 

Sleeping  Sickness : 

Conditions  comparable  with  those  of  Luangwa 
Valley,  and  incidence  of  disease  low,  King 

p.  261 

Establishment  of  laboratory  suggested,  Wade 

p.  289 

not  Feared  by  natives.  Wade      -       -       -  p.  288 
Imported  by  free  labourers  from  the  north  and 
necessity   of   checking   immigration   by  com- 
petition. Wade  p.  289 

Particulai-s  re  cases,  Wade  -  -  -  p.  288 
Report  by  Dr.  Wade  ....  p.  288-9 
Segregation  camp  desirable,  but  would  not  succeed 
without  the  use  of  compulsion,  Wade  ■  p.  289 
Treatment : 

Atoxyl,  subsequent  history  of  cases.  Wade 

p.  289 

at  Hospital  would   do  good,    but   not  much 
sought,  and  reason.  Wade   -       -       -  289 
Native  methods.  Wade    -       -       -       -  289 
Western  province,  examination  of  natives  in  1910 
and  1913,  and  result,  Kinghorn  -       -        -  p.  259 

ASHWORTH,  J.  H.,  D.Sc,  Lecturer  in  Invertebrate 
Zoology  and   Medical    Entomology  and  Proto- 
zoology in  Edinbm-gh  University       -  4113-4303 
Asses,  dangerous  reservoirs  of  T.  cazalboui  and  T. 
pecaudi,  Bouffard  P-  219 

Aubert,  Dr..  recommendations  re  treatment,  Mesnil 

p.  225 

AUSTEN,  E.  E.,  and  BAGSHAWE,  Dr.  A.  G., 

p.  290-2 

Awunaga,  see  Quittah  district. 
Baboons : 

no  Association  with  fly,  Johnston  -  3147-8 

Elimination,  difficulty  of,  Marshall  •  1953 

T  3 


294 


DEPARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON  SLEEPING  SICKNESS: 


Baboons — coiii. 

Duration  of  life  after  infection  with  T.  brucei,  Bruce 

p.  233 

failiu-e  to  Infect,  with  T.  gambiense,  Hodges  1617-20 
Insusceptible  to  T.  brucei  vel  rhodesiense,  Bruce 

p.  233 

as  Reservoir,  further  investigation  needed,  Austen 
and  Bagsliawe    -       -       -       -       -       -  p.  291 

Bagsliawe,  Dr.  Arthur  G. : 

Discoveiy  of  pupa;  destroyed  by  enemies,  Ashworth 

4162 

Domestic  animals  as  reservoirs  of  trypanosomes ; 

statement  by     -       -       -       -       -    pp.  287-8 
References       -       -     1454,  3829,  3831,  4227,  5462 

Bahr-el-Ghazal : 

Animals,  small,  surviving  in  cleared  regions  but  not 
examined  for  trypanosomes.  Drew      -  4457-8 

Fly,  connection  between  presence  of,  and  buffalo  in, 
Selous,  3011 ;  Drew,  4456,  4582. 

G.  morsitans  found  over  large  area,  and  little  big 
game  in  some  pai'ts,  no  sleeping  sickness,  Selous 

2957,  2962 

Sleeping  Sickness: 

All  came  from  French  Congo,  Drew,  4448-9,  4568, 

4575 

not  yet  Endemic,  Drew     -       -       -  4543,  4576 
First  diagnosed  in  1910,  Drew  -       -       -  4569 
Gr.  palpalis  sole  carrier,  Gr.  morsitans  harmless  to 
human  beings  but  fatal  to  animals,  Drew 

4559-62 

Number  of  cases,  D?-ew  -  -  -  4491,  4575 
One  case  reported  in  South,  but  immigrant  from 
Belgian  Congo,  Drew  -  -  -  -  4571 
will  be  Spread  from  French  Congo,  Drew  -  4570 
Uganda  type  found  in.  Drew  -  -  -  4450 
Women  not  much  infected,  Drew,  4534,  4542-6, 

4568 

Balei-i,  conveyed  by  Gr.  longipalpis,  Mesnil        -  p.  226 
BaKour,  Dr.  Andi-ew,  experiments  on  monkeys  with 
serum  from  water-bucks,  carried  out  by,  but  difficult, 
and  results  inconclusive        ....  4399 

Bamako : 

Fly  area  and  suggestion  re  experiment,  Bouffard 

p.  218 

T.  cazalboui  infects  cattle  in  plain  of,  Bouffard  p.  218 
Trypanosomiasis  of  cattle  in  neighbourhood,  out- 
breaks described  and  source  of  infection,  Bouff'ard 

p.  218 

Bambara  cattle,  thought  by  some  to  be  insusceptible 
to  souma,  Bouff'ard        -       -       -       -       -  p.  218 

Bananas,  no  pupae  and  few  adults  of  Gr.  morsitans  found 
among  plantations  of,  Shu-core      -       -  4954-5 

Bangweolo  District,  cases  from,  described  in  illustra- 
tion of  transmission  from  man  to  man.  May  -  p.  214 

Bani : 

no  Cases,  considered  due  to  desertion  of  river  banks, 
Bouffard    -       -       -       -       -       -       -  p.  215 

Crocodiles  not  found  infected  in,  Bouffard  -  p.  219 
Fly  areas,  small,  T.  pecaudi  and  T.  dimorphon 
transmitted  from,  Bouffard  -  -  -  p.  217 
Natives,  manner  of  life,  Bouffard  -  -  -  p.  215 
Sleeping  sickness,  may  be  caught,  in  absence  of 
man  and  game,  Bouffard    -       -       -       -  p.  216 

Banifing,  Eiver: 

Area  of  infection,  description,  Bouffard  -  -  p.  217 
Flies : 

Food,  during  seasons  when  game  does  not 
approach  river,  suggestions,  Bouffard     -  p.  217 

Infectivity  maintained  in  absence  of  human  beings 
and  of  antelopes,  Bouffard      -       -       -  p.  217 

Plentiful  in  absence  of  all  human  beings,  Bouffard 

p.  217 

Important   area  of   infection  with  T.  gambiense, 
Tr  pecaudi,  and  T.  cazalboui,  Bouffard       -  p.  217 
Sleeping  Sickness,  absence  of  cases  considered  due 
to  desertion  of  river  banks,  Bouffard  -       -  p.  215 
Bats,  as  reservoirs,  investigation  advocated,  Carpenter 

1361 

Bechuanaland,  fly  area,  Woosnam     -       -       -  2240 

Beck  ,  reference,  Dalziel,  p.  249 ;  Stephens,  p.  264. 

Beer-el-G-urud,  G.  morsitans  found  only  when  baboons 
there,  Sdous        -       -       .       2957,  2962,  2970-1 


Beriel,  Dr.,  treatment  of  general  paralysis  by  cerebral 
punctm-e  and  injection  discussed,  Kophe        •  p.  223 

BEVAN,  LI.  E.  W.,  M.R.C.V.S.,   Veterinary  Bac- 
teriologist, Southern  Rhodesia : 

Evidence   742-959,  p.  267 

References   5775,  p.  259 

Birds : 

no  Infection  with  T.  gambiense  or  any  pathogenic 
trypanosomes,  Bruce,  191-3,  198-201  ;  Ashworth, 
4149-51. 

as  Reservoirs,  importance  of,  needs  investigation, 
Austen  and  Bagshawe        -       -       -       -  p.  291 

Blacklock,  ,  investigations  on  nature  of  T.  brucei 

and  other  trypanosomes  referred  to,  Stephens 

pp. 263-4 

Blaizot,  ,  work  on  spirochaetes  supports  inconstancy 

of  cross-inoculation  methods,  Ashworth  -  -  4193 
Blanchard,  M.,  reference  -       -       -       -       -  p.  223 

Blantyre-Zomba  Road : 

Experiment  to  prove  points  where  infection  con- 
tracted, suggestion.  Garden     -    3921-2,  3928-31, 

3981-3,  4018-9 

Fencing  not  advocated,  Garden     -       -       -  3940 
practically  Free  from  large  game.  Garden  3905-6 
Game  destruction  on  both  sides    of,    by  general 
relaxation  of  laws,  suggestion.  Garden   -  3932-4, 
3984-7,  4023-5,  4084-9 
Length,  and  height  above  sea.  Garden  -   3941,  3945 
great  Loss  of  cattle  on,  a.nd  people  unwilling  to 
put  cattle  on  road,  Garden         -       •  3954-6 
Prevalence  of  disease  among  cattle  and  absence  of 
fly  and  infection  believed  to  come  from  G.  morsitans 
along  Shire  watercourse.  Garden  3901-18,  3923-7, 
3941-3,  3946,  3977-8,  4012-7 
Spread  of  disease  by  other  than  tsetse-flies,  possi- 
bility of.  Garden       -       -       -    3937-9,  3988-9 
laeing  made  Suitable  for  motor  traffic.  Garden  3947 
Blood-sucking  arthropods,  as  transmitters  of  trypano- 
somes play  very  small  part,  Bouffard     -       -  p.  216 
Boeui  zebu,  very  susceptible  to  T.  cazalboui,  Bouffard 

p.  219 

Bogoe,  R.,  fly  area,  Bouffard     -       -       -       -  p.  285 
Boll  worm,  parasite  of  cotton  plant,  method  of  com- 
bating by  enemies  described,  Lefroy       5031,  5070-1 
Boromo,  cases  found  at,  Bouffard       -       -       -  p.  215 
Botletlie  Valley,   disapi^earance   of   fly   with  disap- 
pearance of  buffaloes,  Selous         ...  2955 
Bouet,  Dr.  G.,  references,  p.  216,  p.  226,  p.  227,  p.  264 
BOUFFARD,  Dr.  G.      -       -       -       -    p.  215-22 
Brazzaville,  Institut  Pasteur,  reference,  Boubaud  p.  227 
British  Sleeping  Sickness  Commission,  experiments  of, 
in  regard  to  hereditary  infection  in  flies,  Ashworth 

4298 

British  South  Africa  Company : 

Consent  to  suggestion  of  Sebungwe  fly  area  for 
game  clearing  and  fencing  experiment  given  by, 
Yorke        ...       -  .       .  p.  276 

Letters  from,  to  Colonial  Office,  transmitting  reports 
on  Sleeping  Sickness         -       -       -       -  p.  279 

Measures  for  study  of  bionomics  of  fly,  Lloyd  5990-4 

Report  on  sleeping  sickness  in  various  areas  p.  280-6 
Broden,  Dr.,  reference      .       -       .       .       .  5366 

Broken  Hill: 

Fly  present  with  scarcity  of  game,  Lloyd       -  6012 
Instance  of  fly-area  free  from  game,  and  descrip- 
tion. May   6230,  6234,  6236 

Suggested  entomological  camp  at  -       -       -  p.  286 
Brown,  Dr.,  reference       -       -       -       -       -  p.  282 
BRUCE,    SURGEON-GENERAL    SIR  DAVID, 
C.B.,  F.R.S..  A.M.S.  : 
Almost  alone  in  view  of  identity  of  T.  rhodesiense 

and  T.  brucei,  Tauie  p.  229 

Classification  of  trypanosomes  according  to  part  of 
fly  in  which  developed,  J  s/iwor</i       -       -  4281 
Computation  of  Taute's  discovery  of  transmission 
of  sleeping  sickness  by  G.  morsitans,  Hoering 

p.  258 

Evidence  of  -  -  1-377,  999-1099,  p.  231-47 
Identity  of  ti'ypanosomes  fatal  to  animals  and  to 

human  beings,  views    on,  discussed,  Ashworth, 

4185 ;  Stohr,  5812. 
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BRUCE,   SURGEON-GENERAL   SIR  DAVID— 
continued. 

Supporter  of  game-clearing  and  fencing  experi- 
ments. Tautc  p.  230 

References     -     4176,  4209-11,  6225,  p.  225,  p.  227, 
p.  229,  p.  258,  p.  260,  p.  284 

BRUCE,  LADY   960-98 

Buffalo : 

specially  Attractive  to  G.  morsitans,  and  suggested 
reason.  Drew     .       .       -       .       .   4456,  4587 

Connection  of  fly  with,  question  of,  Garden.,  4092-5  ; 
Green,  p,  253;  Drew,  4456,  4582,  4587;  Lloijd, 
5961-2. 

Infection  with  T.  pecorum,  Bruce  -  -  p.  235-6 
probable  Reservoir  for  T.  evansi,  Bruce  •       -  p.  233 

Tolerant,  Selous   3002 

Bushbuck,  infection  with  certain  trypanosonies,  Bruce 

p.  232,  p.  235-6 

Bush- pig : 

Destruction  of  crops  by,  and  difficulty  of  driving  out, 
Pearce  4812 

EXTEKMINATION  : 

Difficult,  Marshall,  1948-50,  2122-3  ;  Sharpe, 
2868-9  ;  Johnston,  3087. 

should  be  Possible,  it /;7i;  -  -  -  2645-6 
probably  Incriminated,  but  no  investigation  made, 

Marshall   1948-50,  2122 

as  Reservoir,  further  investigation  needed,  Austen 

and  Bagshawe    -       •       •       -       -       -  p.  291 

Busi  River : 

chief  Centre  of  sleej)ing  sickness  in  Seliungwe  area, 
proliably  because  game,  fly  and  people  all  present, 

Stohr   5632 

Infection  of  human  beings  only  took  jDlace  In  this 
area,  but  animals  infected  with  T.  rhod.  widely  dis- 
tributed, Ashworih     .       -       .        .        .  4182 
Bush,  clearing  of,  see  Clearing  of  Vegetation. 
Busoga,  increase  in  wild  pig  and  lions  owing  to  over- 
strict  game  laws,  Bruce         -       -       •       -  p.  244 
Buvuma  island,  sleeping  sickness  in,  1901,  Joltnston 

3059 

Bwana  M'Kuba  mine,  clearing  of  timljer  caused  fly  to 
disappear,  Lloyd,    ------  5910 

Camels,  susceptible  to  T.  evansi,  Bruce     •        -  p.  233 
Canary  Islands,  domestic  animals  imported  into  Portu- 
guese Congo  from,  but  do  not  thrive.  Gamble 

5379-83 

Caravan  routes,  frequent  use  connected  with  intro- 
duction of  sleeping  sickness,  Ashworth  -       -  4238 
Carnivora,  small,  easily  killed  by  trypanosonies,  Yorke 

586 

CARPENTER. G.  D.  H..  M.D.  B.Ch.  (Oxon.),  M.R.C.S., 
L.R.C.P.,  Medical  Officer  in  Uganda  : 
Discovery  of  jjupae  destroyed  by  enemies,  Ashworth 

4162 

Evidence  of   1344-1470 

Report  on  fauna  of  and  examination  of  game  on  Damba 
island  referred  to.  Ashuwrth     -        -     4136,  4139 
Work  in  Uganda  with  practically  no  results.  Bruce 

61-4 

References,  Bruce  p.  245 ;  Austen  and  Bagshawe 
p.  291;  Marshall,  2004;  Alcoclc,  3796,  3822; 
Stohr,  5654. 

Cattle : 

See  also  Domestic  Animals. 
Dipping  : 

Experiments  desirable,  Garden  ■  -  4001-7 
Instance  from  New  South  Wales.  Lcfroy  •  5083-4 
should  be  Investigated,  Alcoch  3816-21,  3866-75 
for  Tick  diseases,  results.  Garden    -       -  4003-5 

Examples  of  keeping  within  village  clearings  in  fly 
area,  Sharpe    ------    p.  273 

Experiments  in  infecting  with  T.  gamliieuse  by 
G.  palpalis,  and  results,  Bagshawe    -       -    p.  287 

Fly  country  avoided  for.  Bruce,  19,  21, 123 ;  Kirk,  2609, 
2630  ;  Selous,  3036  ;  Neave,  4428. 

Immunity,  see  that  title. 

Impossible  to  confine  to  ai-ea  round  village  and 
therefore  impossible  to  protect  from  fly  by  clearings, 
Pearce   4657,  4907-9 

Insusceptible  to  T.  simia?,  Bruce  -        -       -    P-  234 


Cattle — continued. 

Native  cattle   more   tolerant    than   those  freshly 

imported,    Minchin,  1772-3,    1800;    Austen  and 

Bagshawe,  p.  291. 
Natives  understood  danger  of  l^ites  from  fly  before 

sleeping  sickness  known.  Kirk-        -  2602,  2635-9 
Presence  of  trypanosomiasis  in  game  proved  to  be 

danger  to,  Woosnrnn         .       -       .       -  2260-2 
Resistant  to  human  strain  of  T.  rhodesiense,  Marshall 

1879 

Restrictions  on  movement  from  north  to  south  of  the 
Zambesi  suggested,  Bevan        -       -       -  800 

Susceptibility  to  various  trypanosomes,  Bouffard, 
p.  219  ;  Bruce,  p.  233,  p.  234  ;  Bagshaioe,  p.  287. 

Ticks: 

Case  of  disease  when  cattle  kept  in  enclosure  at 
night,  Woosnani    -----  2237 

Found  on  wild  animals,  but  no  knowledge  as  to 
increase  in  number  when  game  destroyed  and 
cattle  introduced,  Woosnani  -       -       -  2328-9 
Tolerant  of  T.  vivax,  Hanierton    -       -        -    P-  255 
Trypanosomes  in,  abundant,  Garden      4029,  4057-8 
T.  gambiense  has  vei'y  slight  effect  on,  T.  rhodesiense 
or  brucei  more  dangerous  but  not  always  fatal, 
Bruce       .......  90 

Trypanomiasis,  see  that  title. 
Cattle  rearing,  necessity  of  making  safe  roads  to  coast 
from  pastures  in  interior,  Mesnil         -       -    p.  226 

Central  Angoniland : 

Estimated  number  of  wild  animals,  Bruce    -    p.  235 
Game  instrumental  in  spreading  of  flies.  Green  p.  253 
Ceratopogon,  example  of  unexplained  seasonal  concen- 
tration of,  Lcfroy        .       .        .       .  5026-27a 

Cercopithecus  pathas : 

most  Suitaljle  experimental  animal  in  W.  Africa, 

Bouffard  p.  215 

very  Susceptible  to  T.  gambiense,  Bouffard  ■    p.  219 

Chansa-Kafushya,  only  village  not  depopulated  in 
Luapula  closed  area    -       -       -       -       -    P-  280 

Chatelain,  Dr.  Heli,  reference,  Johnston         -    p.  121 

Chikala,  suggested  district  for  game  clearing  experi- 
ment, Green        -        -        -       ■       -       -    P-  253 

Chigolo  River,  in  concentrated  fly  area  of  Nyasaland, 
Shircore      -       -       -'      -       -       -       -  4969 

Cliilotera: 

Death  from,  reported  at  Kapitis  in  Mj^ika  district 

p.  282 

Native  name  for  sleeping  sickness.  May  p.  214 ; 
Kinghorn,  ]).  259. 

Chinunda  Area : 

Examinations  for  sleeping  sickness, and  results,  p.  281 

Transmission  of  T.  rhodesiense  at  high  altitude, 
instance  at  -  -  -  -  -  ■  P-  285 
Chiromo,    disappeai-ance   of   fly  after   bush  cleared. 

Johnston      .......  3077 

Chivilwa.  native  name  for  sleeping  sickness  in  Luangwa 

Valley,  Kinghorn  p.  259 

Clearing  of  Vegetation : 

see  also  Game  Clearing  Experiment  and  names  of 
places. 

Advocated,  Bouffard.  p.  220  ;  Dahiel.  p.  251,  p.  252  ; 
Green,  p.  253 ;  Hamerton,  p.  255,  j).  256;  Todd, 
p.  266. 

Area,  question  of,  and  suggestions,  Carpenter, 
1453-5;  Ashworth,  i20i-5;  Lloyd,  6037-9. 

no  Area  can  be  suggested  for,  Bevan     -       -  937-8 

Area  of  cultivable  land  could  be  increased  and 
keeping  of  small  amount  of  stock  would  be  safe, 
Johnston        ......  3077 

Area  necessary  on  each  side  of  road  and  round 
villages,  Thompson         .       .        .       .  2591-4 

Beneficial  efllects  in  checking  fly,  Shircore    -    p.  274 

Burning  : 

Advocated,   Johnston,   3158-9  ;    Marshall,  2020, 
2031-2. 

a  Help  hwt  not  substitute  for  repeated  clearing, 

May  6156 

Possible  in  some  cases,  Woosnani     -       -  2092 
Tried  on  small  scale  and  resiilts,  Pearce  ■  4849-53 
on  By-roads,  could  be  avoided  by  making  all  cattle 
travel  by  main  roads.  May       -        -       -  6158 
Complete,    followed    by    cultivation  advantages, 

Dahiel  p.  252 

T  4 
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Clearing  of  Vegetation — continued. 

Cost,  question  of,  Sharpe,  2772,  2941-4 ;  Johnston, 

3073-6 ;  May,  6157. 
Different  types  in  palpalis  and  morsitans  areas,  May, 

6188-9 

Difficulty  of,  Pearce,  4662-4  ;  Shircore,  4923-8. 
Effective  against  Gr.  morsitans  but  very  expensive  and 
must  be  repeated  twice  or  thrice  a  year,  May 

6154-5 

Example  of  success,  Paske-Smith  -  -  -  p.  263 
Experiments  to  ascertain  precise  effect  recommended 

Austen  and  BagsJiawe  -  -  -  -  p.  290 
Fly  woidd  be  driven  away  but  game  might  remain, 

Woosnam  2425-8 

Fly  known  to  disappear  from  cleared  ground,  Sharpe 

p.  273 

Natives  should  be  encouraged  in   -       -       -  p.  285 
Period  before  area  would  become  clean,  Hodges  1476 
only  Practicable  remedy  and  advocated.  Carpenter, 
1363-4;  Woosnam,  2242-4,  2247,  a249,  2252-4, 
2267-73,  2,287-91,  2432-3,  p.  277  ;  Sharpe,  2810, 
2816 ;  Johnston,  3072-8. 
does  not  Prevent  natives  being  bitten  by  flies,  Pearce 

4776 

as  Preventive  against  T.  pecaudi  suggested,  Bouffard 

p.  219- 

Promotion  by  concentration  of  villages  and  conse- 
quent clearings  advocated.  Green       -       •  p.  253 

not  possible  to  Regain  cost  by  increased  value  of 
land,  Pearce  •       -  4777 

Return  of  fly,  if  area  not  kept  cleared,  question  of, 
Johnston,  3154-7  ;  Pearce,  4665. 

should  be  Started  where  disease  serious,  Woosnam 

2466 

Supplementary  measure  to  game  clearing  suggested, 
Bruce        -       -       -       -       -       -       -  p.  243 

Transport  roads,  width  of  a  mile  would  remove 
danger  to  cattle  from  fly,  Selous         -  2998-3000, 

3027-33,  3039 

of  Undergrowth  leaving  timber.  Advantages  and  dis- 
advantages, Dalziel  -  -  -  -  -  p.  252 
more  Use  than  any  other  single  measure,  Dalziel  p.  252 
no  Use  against  G.  morsitans.  Brew  -  4563,  4565 
Use  of  land  after,  question  of,  Woosnam  -  2417-24 
Useless  unless  properly  maintained,  Dalziel  -  p.  252 
Value,  question  of,  Marshall,  2133-4 ;  Thompson, 

2523-8. 
ROUND  Villages  : 

Advocated,  Bruce,  p.  245  ;  Green  p.  253  ;  Hammer- 
ton,  p.  256;   Shircore.  p.  274;  Pearce,  4691; 
Lloyd,  6035-6. 
Area  might  be  made  safe  for  cattle,  Shircore 

4,923-8 

Dependence  on  character  of  vegetation,  Johnston 

3108-9 

if  Effectual  only  source  of  infection  would  be  men 
bitten  outside  and  these  could  not  spread  disease 
in  absence  of  flies,  Shircore     -       -  4929-31 
Extent  recommended,  Dalziel    -       -       -  p.  252 
Fence  necessary  in  some  cases,  Sharpe  2778-80 
by  Government  with  view  to  profitable  use  of  land 
not  considered,  and  suggestion  not  agreed  with, 

Selous   3024-5 

Importance  and  possibility  of,  Shircore  3583-91 
Infected  villages,  suggestion,  Ashvcorth  4155-9 
round  Villages  and  on  each  side  of  much  travelled 
roads,  &c.,  systematic  endeavour  by  Government 
might  be  useful,  Sharpe     ...  2945-6 

Colonial  Office : 

Commission  on  Sleeping  Sickness,  1911  : 

Account  of  work,  Bruce     ■       -       -       -  p.  232 
Scheme   suggested   by,  for   game  clearing  and 
fencing,  Bruce        -       -       -       -       -  p.  243 
Letters  to,  from  British  South  Africa  Company 

p.  279 

Congo  Free  State: 

see  also  Kasongo,  Katanga,  Loango,  and  Lulanga 
River. 

Fly  much  in  contact  with  people  as  they  are  all  day 
by  water,  Stohr   5808 

Introduction  of  sleeping  sickness  into  Uganda  and 
Principe  by  natives  from,  Hodges,  1679-89,  1692  ; 
Johnston,  3060-3,  3138,  3197,  3215. 


Congo  Free  State — continued. 
Sleeping  Sickness  : 

see  (dso  under  T.  gambiense. 

Cycles  of,  according  to  traditions,  Johnston  3103, 

pp. 121-2 

Details  of  cases  studied  at  Lisbon,  Koplce  p.  222-3 
Exampile  of  rapid  progress  of  disease  in  new  area, 
Kinghorn       -       -       -       -       -       -  p.  259 

Gland  enlargement  in  Rhodesian  type  less,  Stohr 

5665 

History  of  early  investigations,  Bruce  -  p.  240 
Incurable  cases  explained  by  pi-esence  of  trypano- 

somes  in  the  cerebro- spinal  fluid,  Koplce  -  p.  224 
Men  as  the  reservoir,  Minchin,  1802  ;  Stohr,  5806  ; 

Mesn.il,  p.  224 ;  Todd,  p.  265. 
Natives  more  tolerant  than  in  Uganda,  Minchin 

1801-2 

Treatment,  Gamble,  5435  6 ;  Kophe,  p.  223. 
Smuggling  from,  by  natives,  Hawkins    -       -  p.  258 
Trypanosomiasis,    animal,     common     but  origin 

unknown,  Todd  -       -       -       -       -       -v.  265 

Congo -Zambesi  Watershed: 

Experiments  on  effect  of  climatic  conditions  on 
G.  morsitans  carried  out  by  Luangwa  Sleeping 
Sickness  Commission  -       -       -       -     pp.  285-6 

Flies  : 

Incubation  period,  Yorhe  -  -  -  -  614 
Irregular  distribution  in  presence  of  game,  Lloyd 

p.  268 

G.  morsitans,  breeding  places  well  known,  Lloyd 

p.  268 

CONNAL,  A.,  M.D.;   Ch.B. ;   D.P.H.,  D.T.M.,  and 

H.,  West  African  Medical  Staff  (Director  of  the 
Medical  Research  Institute,  Lagos)       -      p.  247-8 
Coomassie,  suggested  as  suitable  position  for  medical 
laboratory.  Wade  -       -       -       -       -       -  p.  289 

Crocodiles : 

on  Bani  not  found  infected,  Bouffard  -  -  p.  219 
Experiment  in  extermination,  failure  of,  described. 

Hardy  p.  256 

Indicated  by  Koch  as  food  of  trypanosome  bearing 

flies,  Taute  p.  228 

Cross  inoculation,  method  inconstant  and  illustration 
from  Darling's  work  at  Panama,  Ash  worth  4191-2 
Culex  fatigans,  extermination  of,  and  disappearance  of 
dengue  fever.  Port  Said,  Alcoch     -       -       -  3815 
Cultm-e  experiments,  question  as  to  value  of,  Dulce 

1210-7 

Dacus  persicse,  method  of  destroying  in  India,  Lefroy 

5002-3,  5005-7 

Dahomey  sheep  and  goats  found  infected  with  try- 
panosomes  but  healthy,  Bagshawe  -       -       -  p.  287 

Daka,  disappearance  of  flies  to  south  of,  on  wagon 
road,  with  disappearance  of  buffaloes,  Selous  -  2955 

Dakar,  experiments  at,  reference,  Boubaud       -  p.  227 

DALZIEL,  Mr.  J.  M.,  M.D.,  B.Sc,  D.T.M.,  West 
African  Medical  Staff,  evidence     -       -   pp.  248-52 
Damba  Island,  see  under  Victoria  Nyanza  Lake. 
Danoe,  see  Quittah  district. 

Darling,   ,  work  on  spirochaetes  illustrative  of 

inconsistancy  of  cross-inoculation  methods,  Ashu^orth 

4192 

Diagnosis,  see  under  Sleeping  Sickness. 
Dicrurus  afer,  probable  destniction  of  fly  by,  Johnston 


3178-86 

Doflein,  ,  reference    -       -       -       -       -  p.  264 

Doggett,  ,  reference  -       -       -       -  -3173 

Dogs: 

Acquire  chronic  disease  from  T.  dimorphon,  Bouf- 
fard   p.  219 

Duration  of  life  after  infection  with  T.  brucei  vel 
rhodesiense,  Bruce     -       -       -       -       -  p.  233 

Insusceptible  to  T.  simiffi,  T.  uniformse,  and  T.  vivax, 
Bruce  p.  234,  p.  238 

as  Reservoirs,  description  of  cases  of  T.  gambiense 
disease  in,  Bouffard,  219  ;  Bagshawe,  p.  287. 

Results  of  feeding  flies  on,  Bruce  -       -    pp.  236-8 

Susceptibility  tc  certain  trypanosomes,  Bouffard, 
p.  219  ;  Bruce,  p.  233. 

take  Trypanosomes  and  generally  die,  but  cases  of 
recovery  heard  of.  Garden         -       -  4044-7 
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Dolman,  H.  C. : 

Employed  by  British  South  Africa  Company  to  in- 
vestigate G.  morsitans,  Lloyd     -       -       -  5944 
Reference     -     •  -       -       -       -       -       -  p.  286 

Domestic  animals : 

see  also  partieiilar  names  and  Cattle. 

G.  morsitans  fatal  to,  Drew   -       -       -       -  4o62 

Natives  should  be  pruliibited  from  kecijiiig,  in  Hy 
areas         -        -       -       -       -       -       -  p.  285 

unable  to  Live  in  fly  ai'eas,  Pearce         -  4762-3 
Natives  do  not  realise  that  stock  cannot  live  in  fly 
district,  Gamble         .....  5384 

AS  Reservoirs  : 

not  Comparable  with  wild  game  in  importance, 

Yorke   397,  449,  726-8 

would  have  to  be  Destroyed  along  with  game 
and  difficulties,  Kinghovn        -  -  p.  260 

may  carry  Harmful  trypanosomes  without  them- 
selves showing  disease,  Bagshaive    •       -  p.  287 
more   Likely   than  man  in    aljsence    of  game, 

Stohr  "^5690 

Probable,  Dahiel,  p.  248  ;  Win  chin,  p.  270. 
of  T.  rhodesiense  not  important,  Bagshawe  p.  288 
for  Trypanosomiasis,  Dalziel      -       -       .p.  251 
Species  of  trypanosomes  fatal   to   certain  kinds, 
Hamerton  -        -       -       -       -       -       -  p.  285 

Susceptibility  to  T.  pecorum  and  T.  simitB,  Bruce 

p.  234 

TbYPANOSOMIASIS  : 

.see  also  Trypanosomiasis. 

Destruction   of    infected    stock  recommended. 

Hamerton       -       -       -       -       -       -  j).  256 

Difficulty  of  saying  how  long  animal  will  live  after 

acquiring,  Woosnam  ....  2229 
very  Deadly,  and  example,  Bruce  -  -  27 
Disappearance,  with  disappearance  of  game  and 

fly,  question  of,  Woosnani  -  -  2458-65 
Duration  of  life  after  infection  with  T.  brucei, 

Bruce  p.  233 

may  become  Immune  in  course  of  ages,  Stohr 

5694 

Importance  in  maintaining  small  areas  of  infec- 
tion, Boiiffard        -       -       -       -       -  p.  218 

Killed  by  T.  rhodesiense,  Taiite  -        -       -  p.  228 

Stage  at  which  disease  could  be  recognised  by 
owner,  and  danger  to  other  cattle  and  men, 
Yorke  431-49 

may  Thrive  even  though  infected  with  trypano- 
somes, Bagshawe    -       -        -       -       -  p.  287 

Variation  in  extent  of  resistance,  and  some  cattle 
might  exist  as  reservoirs,  Minchin  -  1694-5 

more  Valuable  to  settlers  than  game,  Woosnam 

2469 

Domira  Bay : 

Carriage,  difficulties  in,  Pearce  -  -  4790-1 
Clearing  of  vegetation,  estimated  cost,  Pearce 

4788-9,  4726-7,  4735-7 
Fly  ai'ea.  Green  -  •  -  -  -  -  p.  253 
Road  : 

Game  clearing  and  fencing  experiment : 
Advocated,  Taute,  p.  230  ;  Bruce,  p.  243-4. 
suitable  Area  for  exjjeriment,  /o/(  hs<o?(,  3097-100 ; 

Pearce,  4715-19  ;  Taute,  p.  230. 
Area  outside  fence  should  be  cleared  of  bush, 

Woosnam  .....  2404-6 
Clearing  on  each  side  of,  would  prol)ably  make 

TOad  safe  for  cattle,  Bruce  -  -  1055-60 
Clearing  of  scrub  suggested  instead  of  game, 

Marshall   2027-32 

Fencing  with  game  clearing  for  5  miles  on  each 

side  of,  impossibility  and  value  of  exj^eriment 

doubted,  Sharjje  ....  2781-98 
estimated  Cost,  Sharpe.  2803-9  ;  Pearce,  4820-30 
Enclosure  and  exclusion  of  animals  suggested 

without  clearing  at  first,  Bruce  -  1064-6 
Fencing  in  pi-oposal,  Bruce  -  1009-12,  p.  243-4 
Fencing  of  inland  end  necessary,  Pearce  4832-5 
Fencing  would  not  need  heavy  expenditure,  and 

possible  cost,  Sharpe  -  -  -  2799-801 
Fly  said  to  be  Plentiful  on  each  side  of.  Garden, 

3970-6 

Fly,  plentiful  at  lake  end  Pearce  -  4836-8 
Keeping  of  area  free  from,  Bruce   ■  1027-9 


Domira  Bay — continued. 
Road — continued. 

Game  clearing  and  fencing  experiment — contimied. 
Labour  could  be  obtained  l)ut  would  have  to  be 
paid  for,  and  hut- tax  lal)Our  would  not  be 
feasiljle,  Shaiye  -       -       .       .  2905-7 
would  be  Practicable  and  valuable,  Hodges 

1574-84 

Question  as  to  staff  required,  and  time  that 
would  be  taken,  Woosnam   -       -  2414-6 
Length  across  fly  country.  Bruce       -  1020-2 
not  a  good  Place  for  experiment,  SJiircore 

3733-8,  3747 

Practically  closed,  l;>ut  re-opening  of,  anticipated, 
Bruce  '      -        -  226-9 

Sleeping  sickness,  important  area,  Pearce  -  4653 
Donkeys,  susceptiljility  to  T.  pecorum,  Bruce  •  p.  234 
Dourine : 

Caused  by  trypanosome  not  conveyed  Ijy  fly,  Mail 

6212 

Transmission,  Bruce,  p.  233  ;  StejAens,  p.  264. 
T.  equiperdum,  cause  of,  Stephens  -       -       -  p.  264 
Dowa  district,  relaxation  of  game  laws,  question  as  to 
extent,  Garden   3962-6 

DREW,  CAPTAIN  C.  M.,  R.A.M.C.  -  4436-4636 
Duiker : 

Found  infected  with  trypanosomes,  Bruce      -  p.  232 

an  Incriminated  animal,  but  difficulty  of  eliminating, 
Marshall  1951-3;  Johnston,  3089;  Stohr,  5823-5. 

Infection  with  T.  brucei,  Bruce  -  -  p.  235-6 
DUKE,  H.  L.,  M.B..  B.C.,  D.T.M.  and  H.  (Camb.) : 

Evidence   1100-1343 

View  as  to  importance  of  human  reservoir  in  main- 
taining infectivity  of  flies,  Ashworth   -       -  4217 

References  -  -  -  2015,  2110,  4139,  p.  227 
Durham,  Dr..  experiment  by,  on  kestrel  described, 

Austen  and  Bagshawe  -  -  -  -  -  p.  291 
Dutton,  ,  references  -       -       -      p.  264,  p.  287 

East  African  Protectorate  : 

Clearing  of  ljush  round  villages,  population  would  )>€ 
sufficient  for  work,  but  measures  would  be  necessary 
to  supply  food,  Woosnam    •       -       -  2478-9 

Disease  among  cattle  brought  down  from  the  north 
and  undetected  cases  of  trypanosomiasis  probable, 
Woosnajn  2259 

Fly  : 
Areas  : 

Cattle  kept  out  of.  by  natives  for  fear  of  losing, 
Woosnam   2400-1 

Extent,  Woosnam   ....  2282-3 

Game  numerous  in  most,  but  not  in  all  and 
correlation  doubted,  Woosnam     -  2239-40 

Plentiful  but  not  near  European  Settlements, 
and  known  and  avoided  by  natives,  Woosnam 

276 

Disappearance  of,  around  Kisumu,  game  scarce 
but  remained  as  it  was,  Woosnam  2429-31,  2459 
Instances  seen  of,  with  very  little  game,  Woosnam 

2279-80,  2445 

Game  : 

Destruction  : 

on  Boundary  to  prevent  spread  of  rinderpest, 
Hardy  -  -  .  -  -  -  p.  256 
Cost  would  be  ^prohibitive,  Woosnam  2256,  2281 
would  be  extremely  Costly  or  so  slow  as  to  be 
useless,  Woosnam  -  -  -  -  p.  276 
Settlers  against,  on  wholesale  scale,  Woosnam 

2475 

Great  quantity  of,  and  palpalis  present  on  shores 
of  lake  but  not  morsitans,  Woosnam  2211-3 
Game  laws,  relaxed  to  certain  extent,  Woosnam  2476 
G.  Brevipalpis  : 

Feeding  on  dik-dik,  and  possibility  of  exterminating 
dik-dik,  Woos7iam   -       .       .       .  2311-4 
near  Kibwezi,  and  game  scarce,  Woosnam  2279-80 
G.  longipennis,  seen  in  dry  country,  Woosnam  2284 
G.  Morsitans  : 

seen  Considerable  way  from  water,  and  in  country 
very  dissimilar  to  that  where  palHdijies  seen, 

Woosnam   2285-6 

Nature  of  areas,  Woosnam  -       -       -  2393-5 


208 


DEPARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON  SLEEPING  SICKNESS  : 


East  African  Protectorate — continued. 
G.  Pallidipes  : 

Association    with   water,    and    difference  from 
morsitans,  Woosnam       -       -       -  2284-6 
near  Kibwezi  and  game  scarce,  Woosnam  2279-80 
Sleeping  Sickness  : 

Confined  to  shores  of  L.  Victoria,  Woosnam  p.  276 
Few  cases,  Woosnam  -  -  -  .  .  2391 
Importance  not  great,  Woosnam  -  -  p.  276 
in  and  around  Kisumu  decreased  since  clearing  of 
bush  and  disappearance  of  palpalis,  Woosnam 

2215-76,  2269-70,  2396-9,  2422 
among  Natives,  symptoms,  Woosyiavi  -  2274-8 
most  Prevalent  amongst  Kavirondo  tribe,  Woosriam 

p.  276 

TrYPANOSOMASIS  : 

in  Animals  not  serious,  but  more  prevalent  than 
sleeping  sickness,  Woosnam    -       -       -  p.  276 
among  Domestic  animals,  Woosnam   -  2228-9 
East  Coast  fever  in  cattle,  control  of,  by  destroying 
ticks  or  protecting  cattle  from,  Alcock  -       -  3815 

Eckard,  ,  researches  at  L.  Tanganyika  referred  to, 

Taute  '   -       -        -  p.  230 

Edington,  A.  D.,  references,     -       -      p.  281,  p.  283 

Elands : 

Domestication  of,  might  be  possible,  Sharpe,  2741-3, 

2871-3 ;  Woosnam,  2322-5. 
use  as  Draught  beast  considered  feasible  and  example. 

May   6240 

Infection  with  T.  pecorum,  Bruce  -       -      P-  235-6 

Elephants : 

used  as  Draught  animals  by  Belgians  but  very  scarce. 

May   6242 

Examined  and  found  free  from  infection,  Bruce  p.  236 
Impossibility  of  carrying  out  game-clearing  experi- 
ment in  presence  of,  Green         -       -       -  p.  253 
Precautions  suggested  to  keep  out  of  fenced  area, 
Pearce       -       -       -       -  "     -       -       -  4738 
case  of  Trypanosomes  found  in.  Lady  Bruce  -  994-8 
Tsetse-fly  could  easily  bite,  Yorke  -       -       -  593 
Ellacombe,  Dr.,  references        -    p.  282,  p.  283,  p.  285 

Eminson,  R.  A.  F. : 

Employed   by  British  South  Africa   Company  to 
investigate  G.  morsitans,  Lloyd       -     5944,  5990 
References   6061,  p.  286 

Entomological  Research : 

Bionomics  ; 

Appointment  of  special  inve8tigators  aiming  at 
destruction  in  pupal  stage  recommended,  Dalziel 

p.  252-3 

Further  study  necessary  on  aljnost  every  point, 

Todd  p.  266 

Little    known  and   consequent  small    value  of 
clearing  and  fencing  experiment     -       -  p.  284 

systematic  Co-operation  of  foreign  governments 
desirable,  May   ------  6151 

suggested  Directions,  Marshall,  1967,  2055-60 ; 
Austen  and  Bagshawe,  p.  290-1. 

should  be  over  Extended  area  and  by  as  many 
workers  as  possible,  May    -       .       -       -  6152 

Mr.  Fiske's  report  should  be  awaited,  Marshall  2204 

as  regards  Fly  centres  and  clearing  of,  most  important, 
game  clearing  experiment  of  secondary  import- 
ance, Shircore  .....  3778 

Game  clearing  experiment  might  further,  but  would 
be  more  expensive  than  ordinai-y  methods.  May 

6147-8 

not  considered  Hopeful  step  towards  elimination  of 
flies,  Neave        ......  4431 

Leaving  of,  to  Mr.  Fiske  suggested,  and  no  difficulty 
anticipated  in  finding  men  to  work  under,  Marshall 

2005-11 

Medical  ofiicers  might  be  seconded  in  various  colonies 

for,  Marshall  2113 

careful  and  prolonged  Obsei-vations  of  every  species 

desirable,  Alcock  ....  3796-8 
Observer  without  previous  knowledge  of,  likely  to  be 

most  successful,  Lefroy  ...  5053-54 
Personal  and  prolonged  obseiwation  most  hopeful  for 

combating,  Lefroy  ....  5038-9 
Points  chosen  for  investigation  in  Rhodesia  -  p.  286 
Practical  methods  preferred,  Shircore  -  -  3601 
Need  for  further  research  and  results  to  be  obtained, 

Marshall,  1887-9  ;  May,  6149-51 ;  Dalziel,  p.  252. 


Entomological  Research — continued. 

further  Research  as  to  habits  and  breeding  places 
essential,  and  suggestion  re  appointment  of  men, 
Alcock       -    3796,  3800-11,  3826-44,  3891,  p.  141 
Recommended  in  preference  to  hasty  game  destruc- 
tion, Marshall  p.  269 

little  appreciable  Result  anticipated  and  expenditure 
on  experiment  preferable  if  funds  limited,  Plimmer 

3251-2,  3354-60 

Staff  and  cost,  question  of,  and  suggestions,  Marshall 

2061-71 

Starting  at  once  advocated,  Marshall     -  2073-6 
Study  of,  less  valuable  than  attack  on  wild  game, 
Bruce       -       -       -       -       -       -       .p.  245 

fruitful  Study  of,  requires  jjersonal  characteristics 
rather  than  qualifications,  and  consequent  difficulty, 

Lefroy   5041-6 

Suggested   before  experimental  game  destruction, 

Marshall   1890-2,  1901. 

Value  to  be  derived  from,  Alcock  -  .  3812—5 
Work  temporarily  at  a  standstill,  Marshall  2000-4 

Fantham,  ,  reference  p.  258 

Fehlan^dt,  ,  researches  at  L.  Tanganyika  referred 

to,  Taute  p.  230 

Fell,  T.  E.,  Commissioner  of  Western  Province  of 
Ashanti,  letter  fi-om,  quoted  -       -       -       -  p.  288 
Fencing,  see  Game  clearing  and  fencing  experiment. 

Fischer,  ,  researches  at  L.  Tanganyika  referred  to, 

Taute  p.  230 

Fiske,  Mr. : 

proposed  Method  of  marking  flies,  Marshall  1971-2, 

2116-8 

Paper  on  Glossina  referred  to,  Lefroy  -  -  5013 
References    -       -     2003,  2004,  2005-9,  2204,  3890 

Fleming,  Dr.  A.  M. : 

Case  recorded  by.  of  infected  native  apparently  in 
good  health,  Ashworth       ....  4286 

Letter  from,  to  Administrator,  N.  Rhodesia  -  p.  280 

Report  on  trypanosomiasis  in  S.  Rhodesia  quoted, 
Ashworth  4181-2 

Reference,  Taute  -       -       -       -       -       -  p.  230 

Flies : 

see  also  particular  species. 

Age,  question  of,  Bruce  -  •  -  319-20 
Anatomy,  definition  of  terms,  Bruce  -  p.  231-2 
Areas  and  belts  : 

biggest  Alteration  in  areas  subsequent  to  rinder- 
pest, otherwise  areas  approximately  stable,  move- 
ments of  belts  comparatively  small,  Marshall 

2201 

Areas  to  be  distinguished   from  fly  belts,  and 
definition,  Sharpe  -       -       -       -       -  p.  272 
Clearing  round  camps  in,  few  fly  cases  in,  Yorke 

737-8 

Concentrated,  flies  retire  to,  in  dry  season  and 
spread  in  wet,  Horn,  5145  ;  Gamble,  5486. 

Constant  from  year  to  year,  Lloyd     -  5965-6 

Difficulty  of  saying  how  near  area  flies  first  met 
with,  Neave   4364-5 

Flies  confijied  to  certain  limited  areas,  and  game 
not  followed  out  of.  Kirk       -       2614,  2647-9 

Infected  population  removed  from,  should  not  be 
reinstated  for  at  least  10  years  after  area 
cleared,  Hodges      .....  1485 

Natives  will  not  live  in,  unless  forced  to,  Selous 

3045-6 

Only  regions  whei-e  animals  found  infected  with 
tiypanosomes,  Bruce      -       -       -       -  p.  236 
Settlers  should  not  be  sent  to,  Marshall  2092-3 

Shifting  of,  Bevan   942-7 

Size  of,  Horn  5127 

Tendency  to  expand,  Yorke        -       -       -  683-4 
Tendency  to  increase  area  slightly  during  rainy 
season  and  to  decrease  during  dry,  Woosnam 

2238 

Attraction  : 

by  Chemotropism,  and  further  research  desirable, 

Marshall   2046-54 

by  Dark  colour,  Bruce,  p.  353  ;  Alcock,  3864  ; 

Drew,  4586. 

by  Khaki,  and  repelled  by  white,  Lloyd  6057-8 
by  Movement.  Bruce,  p.  352  ;  Marshall,  2056  ; 
Neave,  4362,  4371-2. 
Aversion  to  Ivdman  excreta.  Johnston    -       -  3155 
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Flies — continued. 

Bacteria  in  intestinal  contents  of,  Duke  -  1332-4 
Bacteria  passed  on  from  fly  to  larvaj,  Carpenter  1393 
Birds  found  with,  in  crops,  Johnston  -  3172-8 
Bites  of : 

Considered  sole  means  of  inoculation,  in  absence 
of  any  clear  evidence  to  contrary,  Ashwortli. 

4125-9 

Man  bitten  much  less  than  domestic  animals,  even 
in  imcleared  bush,  Mny  -        ■       -  6137-43 
Precautions  against,  Yorlw,  457-8  ;  Gamble,  5374-7. 
White  people  bitten  with  great  virulence,  Bruce 

353 

Breeding  : 

would  Cease  almost  certainly,  in  absence  of  blood 
supply,  Lefroy        ...       -  5009-11 
Effect  of  different  foods  upon,  Lloyd  -  6024-9, 

p.  286 

Habits  of  sjjecies  compared,  Minchin  -  -  p.  270 
Impregnation  : 

Repeated,  but  frequency  not  known,  Lloyd 

5974-6 

Takes  place  after  feeding,  Lloyd  -  5970-2 
Parturition  not  apparently  related   to  feeding, 

Lloyd   5977 

no  Precautions  for  safety  of  young,  Lloyd  -  5927 
no  Protective  colouring  of  pupa?,  Lloyd  5926,  5928 
PujDate  all  the  j^ear  round,  j)robably,  Shircore 

4965 

Pupation  method  not  confined  to  glossina,  Alcoch 

3836-7,  3865 

on  Reptilian  blood  alone  ajjparently  impossible, 

Lloyd,  5898-9,  6084-7 ;  Bahiel,  p.  250. 
Reproduction  method,  Bruce      -       -        -  p.  234 

Season,  Lloyd   6004-7 

Third  generation  in  captivity  by  feeding  on  avian 
blood,  but  not  by  feeding  on  mammalian  blood, 

Lloyd   6028 

in  Town  unlikely,  Hor)i      ...       -  5143 

BeEEDING-PLACES  : 

Artificial  : 

Possibility  of  attraction  to,  if  habits  sufficiently 
well  known,  Lefroy      .       .       .        .  5012 

Use  of,  suggested,  Austen  and'  Bocjshiiwc  p.  290 
Clearing  of,  suggestion.  Carpenter  -  -  1387 
possible  Connection  of  sensory  organ  on  antenna; 

with  c-hoice  of,  Lefroy  -  -  -  5050-2 
where  Destruction  might  be  effected,  question  of 

possibility,  Bruce  -  -  -  -  369-70 
Flies  issue  in  great  numbiers  as  one  approaches, 

Lloyd   5938 

Influence  of  odours  in  determining,  investigation 

needed,  and  example  from  India.  Austen  and 

Bagshawe       -       -       -        -       -       -  p.  290 

Investigation  and  research,  important,  Marshall, 

1893-4,  1925,  1968-9 ;  Alcock,  3796,  3822. 
Nature  of,  Stohr,  5852-3  ;  Lloyd,  5926. 
probably  Unconnected  with  special  odours,  Lloyd, 

5982-3 

Catching  of,  by  boys,  method,  Bruce  -  1030-2 
Chemical  stimuli  and   smells,   effect   of,    may  be 

studied,  Lefroy  5018-19 

Classification,  Bruce      -       -        -       -        -  p.  234 

Connection  with  game,  see  under  Game. 

Definition,  Bruce  -       -       -       -        -       -  p.  231 

Dependent  on  certain  kinds  of  climate  and  vegetation, 

&c.,  Neave         ......  4435 

Description,  Bruce  -  -  -  •  P-  234-5 
Destruction  of  : 

Adverse  factors,  investigation  necessary.  Marshall 

2146-7 

Advocated,  Marshall,  1908;  Dalziel,  p.  257. 
by  Attacking  pu-p-jd  : 

Advocated,  Marshall      -       ■       -    1968,  2132 
Impossible   without  further  local  study,  and 
example  from  India,  Lefroy-       -       -  5004 
Pupae  stage  only  one  open  to  attack,  Ashworth 

4202 

Question  of  possibility,  Carpenter.  1451-2  ;  Lloyd, 
6079-83. 

on  Small  island  might  he  tried,  but  difficulty, 
Carpenter     .....  1467-8 
Bacterial    diseases,  difficulty  of  discrimination, 
Carpenter,  1444-5  ;  Marshall,  2138. 


Flies — continued. 

Destruction  of — continued. 

Banishment   from  inhabited   village,  roads,  &c. 

best  substitute  for,  Jlfff  ?/         -       -       -  6153 
Best  attained  by  attacking  through  weak  point  in 
life  cycle,  which  apfiears  to  be  slowness  of  repro- 
duction, Todd  p.  266 

by  Clearing  vegetation,  see  that  title. 
no  Efficient  method  known,  Todd       -        -  p.  266 
Enemies  should  be  sought  in  other  districts  and 
suggestions,  Austen  and  Bagshawe  -       p.  290-1 
First  step,  and  preferable  to  game  destruction, 

Marshall   1955,  1961 

no  Fungoid  disease  seen,  Duke  -  -  1218-9 
by  Fungoid  disease,  or  fungus  parasites  : 

Impracticability  of  introducing,  Carpenter, 
1446-7,  1456-61;  Marshall,  2137;  Lefroy, 
5073-5. 

Spreading   of,   not    considered    feasible,  but 
investigation  desirable,  Alcoch     -  3876-9 
Transmission  by  tracheal  system  possible,  Lefroy 

5076 

Guinea  fowl : 

no  Help  and  presence  of  poisonous  caterpillar 
conjectured  i-eason,  Stohr    -        -  5748-51 
Preservation  of,  advocated,  Johnston  3078-81, 

3149,  3181-91,  3218 
Useful  for  destroying  larvae,  Johnston  3079-81 
Introduction  of  enemies : 

Birds,  question  as  to  value  of,  Kirk,  2620  ;  John- 
ston, 3171-81. 
Existence  of  direct  parasite  improbable,  but 
enemy  that  preys  upon  adult  might  be 
found,  Lefroy  -  -  -  5034-6,  5061 
Feasibility  of  introducing,  and  illustration  from 
yellow  scale  insect  of  America,  Ashworth 

4165-71 

Gallinaceous  birds  important,  and  suggestions 

for  utilising,  JJf  i'/!t7iw  -        -        -       -  p.  271 
most  Hojjeful  subject  of  study,  and  suggestions, 

Ashworth    -       -        4161-4,  4173-6,  4222-5 
Impracticability,  Bruce,  294-8,  347-8  ;  Carpenter, 

1365-6,  1448-9. 
Introduction  of  mound-building  birds  would  be 

interesting  as  experiment,  Johnston     -  3149 
Question  of,  Marshall     -       -        -  2135-6 
Wasps  suggested,  Lefroy        -        -       -  5062 
Main  object  of  all  work  on  the  subject,  May 

6144-5 

Measures  suggested,  lAoyd  -  -  5920-2 
Parasites  of  Hippoljoscids,  the  most  likely  to 
attack  successfully,  if  such  exist,  Lefroy  5056-7 
Success  considered  possible,  Marshall  -  2112 
Trapping  : 

Advocated.  Marshall  -  -  .  -  2132 
with  Black  cloth  and  bird  lime  : 

not    Considered   very   practicable  method, 
Woosnam        .....  2290 
Suggeisted  and  success  in  Principe,  Johnston 

3081 

no  EftVctive  trap  anticipated,  Bruce       -  112-3 

Experiment  with  wire-gauze  cage  suggested, 
Lloyd  -       -       -       -         5939-40,  (5088-90 

should  be  Experimented  on  over  a  lengthy 
period,  and  suggested  methods,  Austen  and 
Bagshawe    -       -        -        -        .       -p.  290 

Experiments  in  German  East  Africa,  Marshall 

1968 

Natives  shoxxld  be  encoiiraged  in,  by  payments 

p.  285 

by  Odorous  substance  suggested,  and  illustration 
from  India.  Lefroy      -        -    5002-3.  5005-7 
Movement  and  life  in  traps,  would  be  desirable, 
Bruce         -        -       -        -        -        -  114 

not  yet  Successful,  Lloyd,       -       -       -  5906 
Uselessuess    of    bird    lime   and    spraying  with 
poisons,  Shircore    .....  4959 

Destruction  of  local  haunts  in  conjunction  with  local 
destruction  of  game  recommended,  Dalziel  -  p.  251 
Disappearance  or  Reduction  : 

with  Advent  of  natives  and  clearing  near  villages, 
&c..  Kirk,  2609-11  ;  Selous,  3023  ;  Taute,  p.  230. 
where  Ground   cleared,  and  return   with  fresh 
growth  of  bvish,  Sharpe  -       -       -       -p.  273 
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Flies — continued. 

DiSAPPEAEANCE  OR  Redtjction — Continued. 
with  Game  assvimecl,  but  not  proved,  Dalziel 

p.  250 

in  Rinderpest  time  possibly  due  to  kind  of  poison- 
ing, Marshall         ....  2205-7 
on  south  of  Yictoria  Falls  after  hotel  built,  &c. 

Kirk   2609 

by  Starvation  if  game  much  reduced,  even  if  it  is 
not  totally  destroyed,  Stohr   -       -  5826-9 
Disease  not  communicable  between,  Yorlce     -  U98 
Distribiition,  a  few  places  thoroughly  well  mapped, 
and  further  information  needed,  Marshall  1984-92, 

2022,  2077 

Distribution  of  species,  suggested  theory  to  explain 
differences,  Minchin  -       -       -       -       -  jj.  270 
riy-free  areas,  suggested  disease  of  fly  as  explana- 
tion, Todd  p.  267 

Flying  and  following  Habits  : 

may  Accompany  caravan  seven   or  eight  miles, 

Nea,ve   4365,  4373 

Best  studied  by  marking  flies  with  paint,  Lefroy 

5014 

Deterred  by  large  clearing  unless  following  prey, 

Horn  5314-16 

Evidence  as  to,  would  need  experiment,  and  none 

yet  obtained,  Lloyd  -  -  -  5916-7 
Example,  Neave  -  -  -  4865-8,  4373 
Follow   caravan  for   short   distances,  but  then 

disappear,  Woosnavi  ....  2297 
Importance  of  fm-ther  knowledge  as  regards  game 

experiment,  Carpenter  -  -  -  1380-5 
Investigation  advocated,  and  details  of  Mr.  Fiske's 

proposed  method  of  marking,  Marshall  -  1968, 

1970-2,  2116-8 

Large  number  seen  on  back  of  man  on  motor 
bicycle,  Bruce        .       .       .       .  349-52 
Marking : 

by  Chalk  powders  not  approved,  spraying  by 
coloured  oils  preferable,  Marshall       -  2115 
Question  of,  Alcock        -       -       -  3845-8 

Movements  from  place  to  place,  facts  need  proof, 
Neave  4412 

Practice  of  following  man  for  certain  distance 
from  belts,  and  then  returning,  further  investi- 
gation desirable,  Marshall       -       -  2055-9 

Range  of  flight  : 

not  yet  Determined,  Lloyd      -       -  5904-5 
Importance    of    question,    Ashworth,  4143-6, 
4241 ;  Pearce,  4740-57.  4784-6  ;  Bruce,  p.  243. 

Rate  and  distance  of  travel,  Bruce      -  35,  129-34 

Retru'n  to  original  haunts   after   following,  no 
evidence,  Lloyd,      ....  5907-15 
Food  : 

not  especially  Associated  with  any  one  kind, 
Lloyd   5963-4 

Avian  blood : 

Causes  offspring  to  be  small,  Lloyd         -  6024 
might    Maintain   species,   but    birds  difficult 
to  feed  upon,  Lloyd    -       -       -  6030-2 

Birds  and  small  mammals  when  asleep,  Lloyd 

5900 

Blood : 

Considerable  quantity  of,  sucked  up  at  one 
meal,  Stohr   5706 

not  Dependent  upon,  and  evidence  from  exami- 
nation of  flies  and  conditions  in  Nyasaland, 
Sharpe  p.  273 

Existence  without,  possible,  for  several  months, 
but  cannot  breed  without  having  fed  on 
blood,  Woosnam  -----  2241 

Existence  for  some  time  possible,  Lefroy  5008 

Further  study  as  to  need  for,  required,  Pearce 

4773-4 

a  Necessity,  and  warm  blooded  animals 
preferred,  Bruce  -  -  -  -  13-7,  180-9 
Only,  Marshall      -----  1979 

if  Blood  only,  want  of  would  soon  drive  flies  from 
game-cleared  area,  Neave       -       -       -  4375 

Cold-blooded  animals  fed  upon,  but  mammalian 
animals  and  men  preferred,  Taute  -       -  p.  229 

Day-feeding  insects,  and  not  troublesome  till  sun 
well  up,  Bruce        ....  196-7,  372 

not  Dependent  on  game,  and  examples  from  Nyasa- 
land and  Rhodesia,  Sharpe     -       -       -  p.  272 


Flies — continued. 
Food — continued. 

Plies  seen  in  great  abundance  on  banks  of  the 
Shire  where  crocodiles  swarmed,  Johnston 

3067-9 

Length  of  time  flies  can  live  without,  Bruce,  97 ; 

Ashworth,  4147. 
Mammalian  blood  chiefly,  but  occasionally  that  of 

birds  and  crocodiles,  Dalziel    -       -       -  p.  250 
Men,  Bruce.  18  ;  May,  6300  ;  Taute,  p.  229. 
at  Night,  Marshall,  2157  ;  Sharpe,  2689,  Johnston, 

3085-6. 

Small  mammals,  birds,  &c.,  do  not  supply  sufficient 

food  p.  286 

Vegetable  matter : 

no  Evidence  of,  Duhe  ....  1335 
Probably  produced  under  abnormal  conditions, 

Marshall   1980-1 

Young,  size  at  birth  varies  according  to  food  of 
parent,  and  is  less  in  case  of  artificially-bred 

flies,  Lloyd   5978-81 

Fossil  said  to  have  been  found  in  south-eastern  states 
of  North  America,  Johnston       -       -       -  3212 
Gestation,  length  varies  vsdth  temperature,  Lloyd 

5973 

Grouping  of,  AlcocTc      ....  3849-52 

Habitat,  Bruce  p.  234 

Habits  and  Distribution  :  - 

most  Active  in  bright  sunny  weather,  Lloyd  6044 
more  Active  and  plentiful  at  one  time  than  another, 
but  whether  variatioias   seasonal   not  known, 

Neave   4421 

Approach  villages  more  than  formerly,  Pearce  4769 
Exposure  to  air  objected  to,  Johnston  -  3077,  3078 
Extension  of  range  into  countries  where  it  had 
never  been  known  before,  no  experience  of,  in 
South  Africa,  Selous  -  -  -  3040-1 
not  Found  in  grass  plains  but  in  forests,  Pearce 

4658 

great  Fluctuations  in  numljer  at  different  seasons, 
and  example  of  district.  Pearce       -       -  4668 

Height  at  which  found,  and  believed  to  be  question 
of  presence  of  particular  vegetation  and  game, 
Bruce   1023-4 

Males  found  in  disproportionate  numbers  owing 
to  different  habits  of  sexes,  Lloyd    -  3934-7, 

5967-9 

Manner  of  life  in  given  regions  must  be  studied  to 

determine  imp)ortance  in  work  of  transmission, 

Boubaiid        -       -       -       -       -       -  p.  226 

somewhat  Neglected  for  study  of  tryf)anosomes, 

and  more  attention  advised,  Lefroy  5002,  5047-9 
Number  in  any  area  affected  by  prevalence  of 

strong  winds,  Sharpe  -  -  -  p.  272-8 
Rarely  seen  in  country  where  there  is  little  bush, 

Lloyd  5901 
Seasonal    concentration,    example    from  India, 

Lefroy    ------  5026-7flr 

Seasonal   variations    in   numbers   and  infecting 

power,  Bouffard  -  -  -  -  p.  216,  218 
Suggestion  that  they  are  changing  habits,  and 

find  it  easier  to  prey  upon  domestic  animals  and 

human  beings,  Pearce  -  -  -  4770-1 
no  Tendency  seen  to  congregate  on  any  special 

form  of  vegetable  growth,  Bruce  -  -  1084 
Time  probably  spent  chiefly  in  the  search  for 

blood,  Neave   4370 

Variations  according   to   geographic  conditions, 

Roubaud        -       -       -       -       -       -  p.  226 

Villages  comparatively  free  from,  and  suggested 

reasons,   Bruce,   240-2;    Lloyd,    5903,  6086, 

6045-8. 

Incubation   period,    dependence    on  temperature, 

Yorke   613-4,  685-8 

Infected  flies,  definition,  Bruce  •  -  -  p.  232 
Infection  : 

Acquired  more  readily  from  antelopes  than  any 
from  any  other  animal,  Bruce         -       -  25 
Hereditary : 

no  Evidence  of,  Yorke,  615-7,  677-8 ;  Minchin, 

1721,  1722  ;  Ashworth,  4298. 
Experiments  rather  old,  and  further  experiments 

would  be  useful.  Carpenter  -  -  1392-5 
Improbability,  Ashworth  -  -  ■  4298 
Valuelessness  of  experiments,  Marshall  2083-5 
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Flies — continued. 

Infection — continued, 

not  Hereditary,  Bevan,  877-81 ;  Bouffard,  p.  216. 
with  Human  trypanosomiasis,  percentage  of,  Yorhe, 

400,  534-6  ;  Woosnam.  2261. 
Instances  of,  ratio  less  in  nature  than  in  hilioratory, 

Dalziel  p.  249 

fi-om  Man  : 

Important,    as   trypanosome   would   he  more 
likely  to  ])e  jjatliogenic  or  dangeroiis  to  man 
than  if  taken  from  wild  animal,  Brace  -  28 
Possible,  but  cases  would  be  rare,  Bruce  -  22 
Percentage  of  flies  infected  from  biting  infected 
mammal,  Bruce  -----  23-6 
with  T.  rhodesiense,  proportion,  Bruce, '3oi;  Asli- 

ivorth,  4256  ;  May,  6290. 
Wild  mammals  the  chief  source,  Bruce  -  11,  22,  28 
Infective,  definition,  Bruce     -       -       -       -  p."  232 

InFECTITITY  : 

Diminishes  with  length  of  time  trypanosomes  have 
been  in  blood  of  host,  Taute    -       -       -  p.  228 
Explanation  of  term,  Ashworth  -       -       -  4257 
Fresh  researches  recommended,  Austen  and  Bag- 

shawe  p.  291 

would  be  readily  Infected  from  animal  even  if  few 
trypanosomes  in  blood,  Stolrr  -       -       -  5709 
probably  Lasts  for  whole  life  of  fly,  Stohr  -  5718 
not  Likely  to  be  maintained  from  human  beings,  as 
flies  do  not  get  so  much  chance  to  feed  on  them, 

Stohr  _  5597-99 

would  be  Lost  in  absence  of  game  even  if  flies  did 
not  disapjjear,  StoJir       .       .       .        .  5716 
Low  rate  of,  in  regions  where  disease  is  old-estab- 
lished, suggested  as  cause  of  small  number  of 
cases,  Austen  and  Bagshaive    -       -       -  p  291 
Variation  according  to  season,  Bruce  -        -  102-4 
Varies  with  T.  gambiense  in  different  strains  and 
different  periods,  Ashworth     -       -        -  4255 
Invasion  of  flyless  ai-eas  by,  and  connection  with  in- 
crease of  game,  Bruce        -        -       -.       -  277-9 
strictly  Larviparous,  not  pupiparous,  and  therefore 
more  easily  attacked,  Lefroy       -       -       -  5063 
Life  of,  Yorke,  409;  Stohr,  5718-20;  Dalziel,  p.  250. 
Life  history  described,  Minchin     -       -       -  p.  270 
no  Methods  of  dealing  with,  direct  known,  Bruce  287 
able  to  Move  without  irritating  skin  of  host  and  not 
perceived  till  actually  biting,  Neave    ■       -  4362 
Pupjs: : 

Attacking  of,  see  under  Destruction  aboue. 

not  Diminished  by  work  of  trained  boy  searchers, 

Stohr   5746-7 

Mechanical  transmission  unlikely,  Marshall  2148-9 
do  not  need  Shade,  but  adult  fly  only  rests  in 
shade,  Lloyd   6078 

Pupijjarous  characteristics  make  discovery  of  para- 
site extremely  improbable,  Lef  roy      -   5055,  5010 

Season  when  generally  found,  and  instance  of  rarity, 
Dreiv   4530-32 

Sensory  organ  in  third  joint  of  antennte,  and  investi- 
gation desirable,  Alcock,  3796,  3840-4,  3853-8, 
3861-2  ;  Austen  and  Bagshaive,  p.  290. 

Spread : 

by  Coasting  vessels,  Horn  -  -  -  -  5171 
Facilitated  by  freer  commmiication  among  natives, 

Pearce   4669-71 

Prevention  of,  by  examination  of  travellers  leading 

fly  area  recommended.  Green  -       -        -  p.  254 
by   Railway   and   steamers,    Marshall.    2144-6 ; 

Woosnam,   2292-6;    Johnston,   3201-4;  Horn, 

5139-40,  5148-9,  5164,  5166-9. 
Trypanosomes  in,  see  that  title. 

Water  not  believed  to  be  absorbed  by,  Dulce,  1336  ; 
Marshall,  1982. 
Fly  country,  definition,  Bruce    -       -       -       -  p.  231 
Fort  Jameson,  cases  in  and  near,  Yorke,  416  ;  Neave, 

4405-6. 

Fort  Johnston : 

Character  of  vegetation  in  neighbourhood  of,  Pearce, 
4658-4660. 

Clearing  round,  not  successful  against  uifection  as 
cattle  go  further  afield,  Pearce  -       -       -  4657 

District  suggested  for  game  clearing  and  fencing 
experiment,  Shircore  -       -       -       -       -  p-  275 

Flies,  great  fluctuations  in  number,  at  diiferent 
seasons  between  Zomba  and,  Pearce   -        -  4668 


Fort  Rosebery,  see  Luapula  district. 

I'owls,  as  reservoirs,  have  been  artificially  infected  with 

T.  gambiense,  Bagshawe  -  •  -  -  p.  287 
Foy,   ,  conclusions  from  work  on  immunity  of 

cattle  in  Nigeria,  Bagshaive    -       -       -        -  p.  287 
Fraser,  Captain,  reference        .       .        -       .  2015 
Francolins,  enemy  of  pupa3  of  flies,  Minchin      -  p.  270 
French  West  Africa,  see  Niger  Region. 
Fry,  Major,  work  on  possible  granular  stage  of  try- 

l^anosomes  referred  to  -  -  -  -  -  4302 
Fundu,  two  cases  examined,  but  whether  caused  by 

jjalpalis  or  morsitans  not  known,  Stohr  -  5618-22 
Fundu  and  Southern  Border  Road  Ai'ea,  examination 

for  sleeping  sickness  and  result  -  -  -  p.  281 
Fundu  detention  camp  -  -  -  -  p.  281,  283 
Gallagher,  Dr.,  work  on  pigs  in  Gold  Coast  referred  to, 

Horn    5115-8,  5201-03 

Gallinaceous  birds,  imported  as  enemies  of  pupae,  and 

suggestions  for  utilising,  Minchin  -  -  -  p.  271 
Gaman,  see  Ashanti. 

Gambia : 

G.  Morsitans  : 

apparently  Associated  with  monkeys,  Tcjdd  p.  267 

Native  name,  Todd  -  -  -  -  -  p.  266 
Horses,  infected  with  T.  dimorphon  l:)ut  healthy, 

Bagshawe  -  ■  -  -  -  -  -  p.  287 
Trypanosomiasis  : 

Animal : 

Common,  but  origin  unknown,  Todd  -  p.  265 
Mortality  high  among  young  animals,  Todd 

p.  265 

no  Human  preventive  measures  taken.  Todd  p.  266 
GAMBLE,  MBRCIER,  M.D.,  B.Ch.,  of  the  Baptist 
Missionary  Society        -       .       -       -  5318-5545 

Game : 

Big  and  small,  distinction  made  between,  by  Dr.  Yorke, 
and  need  of  more  precise  definition  before  clearing 
experiment  undertaken,  Sliarpe  -       -        -  p.  272 
Blood-smears  should  be   requested  from  hunters, 

Connal  p.  248 

not  proved  to  Carry  species  of  trypanosomes  fatal  to 

man,  Neave   4323,  4331 

Clearing  and  Fencing  Experiment: 

.see  also  Clearing  of  vegetation,  and  also  under 

names  of  places. 
Advised,  Mesnil,  p.  225  ;  Rouhaud,  p.  227  ;  Connal, 
p.  ■248;  Murray,  p.  261;  Todd,  p.  266;  Neave, 
p.  271  ;  Woosnam,  i>.  276  ;  Bruce,  325-37,  342-5, 
365-8. 

Advised  as  a  preliminary  to  systematic  extermin- 
ation, Yorke    -        -       -       -       -       -  jj.  276 

Alternative  schemes  discussed,  Bruce         •  p.  243 
strongly  Approved,  Neave  -       -       -       -  4374 

Area  : 

Alternative  suggested  area,  Stohr  -  -  5723 
Extent  required,  Bruce,  212-4,  230  ;  Neave,  4344 

-5,  4410-18  ;  Pearce,  4722  ;  Hamerton,  p.  206. 
Isolated   fly  area  most  suitable  and  reasons, 

Yorke  p.  276 

Large,  necessary,  Woosnam     -       -  2330-1 
Situations  suggested,  Woosnam,  2407-9  ;  Sharpe, 
2711  ;   Johnston,    3091  ;    Shircore,  3740-64, 
p.   275;    Garden,   3952-4,  3984-7,  4023-5, 
4084-9;  Ashworth,  4130-31;  Stohr,  5581-2, 
5723-41;    May,   6226-9;    Mesnil,   p.  225; 
Boubaud,  p.  227  ;  Taute,  p.  230  ;  Bruce,  p.  244; 
Green,  p.  253;  Gray,  p.  254;  Dalziel,  p.  256; 
Lloyd,  5984,    5995,  5998-9,  p.  268;  Parke 
Smith,  p.  262,  p.  263,  p.  284;  Neave,  p.  271; 
Yorke,  p.  275-6  ;  Fleming,  p.  280. 
Small,  disadvantages  of,  Stoltr        -       -  5684 
Small  isolated  fly  area  recommended,  Hamerton 

p.  256 

suggested   Type   of,   Lloyd,   5984 ;  Roubaud, 
p.  227  ;  Hamerton,  p.  256. 
would  Benefit  all  countries  where  morsitans  are 

found,  Pearce  ------  4733 

suggested  by  British   authorities,  described  and 

results  expected,  Taute    -       -       -       -  p.  230 
would  have  to  be  Carried  out  in  both  wet  and  dry 

season,  Sharpe        .       .       .       .  2888-9 
Clearing  of  vegetation  round  fenced  area  necessary 

to  prevent  entrance  of  new  flies,  Neave  4376-7 
Domira  Bay,  see  that  title. 
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Game — continued. 

Cleaeing  and  Fencing  Experiment — continued. 
Half  a  mile  would  be  too  narrow  a  strip  and  a  mile 
suggested,  Woosnam,  2346-55  ;  SAarpe,  2691-700 ; 
Alcock,  3888-9. 
Clearing  or  extermination  round  inhabited  areas, 
experiment  would  be  approved,  Sharpe  2725-6 
Conditions  necessary  for  success,  Green      -  p.  203 

Cost: 

Estimated  amount,  Bruce  218-9,  p.  244;  Neave, 
4344-5,   p.   284 ;   Pearce,   4721  ;  Hamerton, 
p.  256  ;  Woosnam,  p.  277-8. 
High,  and  large  stafE  required.  Green      -  p.  253 
considered  Prohibitive,  Ochenden     -       -  p.  262 
woiild  Vary  with  local  conditions,  but  a  consider- 
able outlay  justified,  Todd  -  -  p.  266 
increased  Danger  to  domestic  animals  and  man  not 
anticipated,  Woosnam     ...  2250-1 
Destruction  of  fly  preferable,  Marshall       -  1955 

Difficulties,  Lloyd  p.  268 

Difficulties  : 

if  All  exterminated  some  fly  would  die  and  some 
migrate,  if  large  game  only  fly  would  feed  on 
birds,  &c.,  and  woiild  probably  cease  to  be 
infective,  Shircore       -       -       -  3573-7 

of  Exterminating  certain  animals,  Sharpe,  2682-5, 
2867-70  ;  Selous,  3009-13  ;  Johnston,  3087-9  ; 
May,  6245  ;  Lloyd,  p.  268. 

of  Fencing  adeqiiately,  Bevan         -       -  p.  267 

of  Immigration  of  infected  flies,  Carpenter 

1380,  1390-1 

owing  to  not  Knowing  what   animals  act  as 
reservoirs,  further  knowledge  desirable,  Sharpe, 
2689, 2723-4,  2865-6,  2904 
of  producing  Natui-al  conditions,  Marshall  p.  269 
in  Nyasaland  owing  to  expense  of  carriage,  Pearce 

4711-14 

Possibility  of  clearing  out  all  game,  Bruce  65-6 
Prevention  of  return  of  game  by  calthrops  and 

pits,  impossibility  of,  Sharpe,  2879-87  ;  Selous, 

2972-8. 

of  Return  of  large  animals,  Selous,  2963-6  ;  Lloyd, 
p.  268. 

Disappearance  or  driving  back  of  fly  would  not 
necessarily  result,  Minchin,  1822-6 ;  Marshall, 
1876-7. 

Extermination  of  all  life  would  be  impossible  and 
not  necessary,  Selous      ...  2962 
Fence : 

Double,  recommended,  Pearce  -  -  4756 
if  really  Impermeable  to  game,  flies  would  soon 

disapp)ear,  Neave         ....  4375 
Impracticability  of  fencing  in  sufficiently  large 

area,  Yorke        .....  405 
Impracticability  of  keeping  game  out  without, 

Kirk  -       -       -      2609,  2612.  2627, 2631-2 
Impossibility  of  keeping  game  out  by,  Selous 

2967-9 

Keeping  game  out  by,  possible,  but  difficult,  and 
estimated  cost,  Johnston,  3092-6 ;  Bevan, 
p.  267. 

Kind,  suggestions,  Johnston,  3092-6 ;  Pearce, 

4728-4731  ;  Hamerton,  p.  256. 
would  be  Liable  to  breaking,  Yorke,  757-60 ; 

Bevan,  768-71,  876,  953-9. 
of  Live  wire,  suggestion,  Alcock      -       -  3887 
Local  construction  question,  Woosnam  2356-62 
Methods  discussed  and  compared,  Woosnam 

p.  277-8 

would  be  Necessary,  and  suggestion  re,  and 
question  of  cost,  Woosnam,  2230-7,  2255, 
2298-304,  2363,  2367-84,  2413,  2434-44, 
2480-8. 

Number  of  men  required  to  watch,  Woosnam 

would  have  to  be  on  Outside  of  bush-clearing, 

Sharpe   2881 

Position  important,  Woosnam        -       -  p.  276 
Question  of  making,  practicability,  Kirk  2656-66 
Upkeep  would  not  be  expiensive  if  natives  allowed 
to  pay  hut-tax  by  giving  work,  Bruce  -  220-4 
of  Wire  would  need  to  be  supplemented  by 
trench,  Woosnam        -       -       -       -  277 
whole  of  a  Fly  area  would  have  to  be  included, 
Sharpe   2690-2,  2817-23 


Game — continued. 

Clearing  and  Fencing  Experiment — continued. 
Fly-free  countries  should  contribute  to  expense  of, 

Neave   4392-5 

Flies : 

might  Attack  domestic  animals,  Bruce  -  301-1 
Danger  of  fly  biting  men,  and  possibility  of  fly 

spreading  into  new  areas  would  be  increased, 

Marshall  -  -  -  .  1938-46,  1955 
possible  Danger  of  di-iving  of  fly  and  infection 

into  areas  hitherto  immune,  Dalziel  -  p.  281 
would  Follow  game  out  of  area.  May  -  6304 
Following  game,  question  of,  not  settled,  men 

might  be  attacked  more  frequently,  Ashworth 

4160 

Migrating  flies  must  be  kept  off  clearing  or 
migration    be  impossible  to   place  chosen, 
Sodges,  1477-9,1484 
Prevention  of,  from  entering  area  by  placing 
tethered  animals  at  certain  points,  question  of, 

Sharpe    2874-8 

if   Remaining  after  removal  of  game,  would 
vitiate  experiment  by  biting  game  outside 

fence.  May   6303 

Importance  of,  Bruce  -  -  -  p.  242-3 
Impossibility  of  entirely  clearing,  Bevan,  761-3  ; 

Thompson,  2557-61. 
Introduction  of  cattle,  not  advisable,  Marshall 

2094-9 

further  Investigation  required  befoi-e.  Carpenter, 
1380-5;  Marshall,  1878,  1890-2,  1901,  2086-91, 
2131,  2174-9,;  Neave.  4375;  May,  6143-6; 
Bouffard,  p.  221-2. 

Investigations  should  be  made  first  to  ascertain 
how  far  morsitans  ever  found  from  bush,  Sharpe 

2702-8 

from    Island    with     only    situtunga,  difficulty, 

Woosnam   2407-9 

not  Justified  without  further  data  -  p.  284-5 
Killing  of  game  advocated,  and  method,  Bruce 

335-41,  367-8 

should  be  Local,  and  fence  necessary,  Neave  4343 
Men,  question  of  absence  or  retention  in  experi- 
mental area,  Hodges,  1485-9;  Marshall,  1872-4, 
1878,  2188;  Sharpe,  2897-901;  Pearce,  4710; 
Stohr,  5596-9. 
Methods : 

Distribution  of   modern  arms  among  natives 
would  not  be  agreed  to,  Sharpe  -  2947-50 
Natives   could  not  can-y   out  extermination, 

Selous  3020-2 

Native  patrols  suggested,  Pearce  -  4738-9 
Poisoning   not    advocated,   and    risk,  Bevan, 

834-8 ;  Woosnam,,  2317-21. 
Suggestions,   Bruce,  50,  53-5,   115-6,  231-3, 
325-37, 342-5, 365-8,  p.  243-4;  Bevan,  p.115-6, 
p.  231-3,  834-8  ;  Grey,  p.  254  ;  Hamerton, 
p.  256  ;  Murray,  p.  261 ;  Lloyd,  p.  268  ;  Woos- 
nam, 2366-84. J 
Traps  and  pitfa  Is  effective  for  protection  of 
crops,  but  given  up  as  dangerous  to  human 
beings,  Pearce     .....  4818 
Miniature  trial  of  proposed        -       -       -  p.  286 
Nature  of  game  that  should   be   destroyed  or 
removed,  Hodges    ....  1474-5 
no  Objection  to  proposal  except  expense,  Alcock 

3887 

One  himdred  yards  of  clearing  round,  would  not 
be  sufficient,  flies  would  probably  migrate  very 
far.  Carpenter        ....  1402-5 

Period  before  area  would  become  clean,  Minchin 

1720 

if  Population  retained,  results  to  be  expected, 
Stohr   5687-89 

Possibility  of,  Bruce,  83-5,  226,  317;  Lloyd, 
p.  267. 

Practicable  within  small  area,  difficulty  from  game 
returning  not  anticipated,  Johnston  3070-1 

Practicability,  dependent  on  district,  natural  limits 
to  migration,  &c.,  Duke  -       •       -  1124-7 

if  Proof  of  dependence  of  fly  on  game  in  one  area, 
game  destruction  elsewhere  would  be  justified, 
Lloyd  p.  267 
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Game — continued. 

Clearing  and  Fencing  Experiment — continued. 
new    Reservoirs,    question    of     possibility  of 
establishment,     Hodges,     1616-7 ;  Minchin, 
1765-6  ;  Marshall,  1954,  2195-200. 
Results  : 

Conclusive,  doubted,  and  reasons,  but  carrying 
out  of,  advocated,  Woosnam      -  2245-7, 
2330-45,  2364-5,  2467,  p.  284 
might  not  be  Borne  out  in  practice,  Marshall 

2190-4 

pi-obably  Obtainable,  Yorlee,  410-3,  485-7  ;  Car- 
2jenter,r3m-i6  ■  Hodges,  U9Q-519  ;  Marshall, 
2180-9;    Kirk,  2612-3;  Aslmorth,  4142-6; 
Neave,  4348  ;   Pearce,  4709,  4784-7 ;  Stohr, 
5804-5  ;  Bruce,  p.  243  ;  Connal.  p.  248  ;  Murray, 
p.  261  ;  Todd.  p.  266  ;  Woosnam,  p.  276.  p.  284. 
Value,  question  of,  Bruce       29-41,  80-7,  314-6 
Value  of,  not  exactly  known,  Ashworth  -  4183 
would  not  be  Worth  expense,  Shircore  3665-8 
Sebungwe,  see  that  title. 

Small   species   not   likely   to   increase  unduly, 

Woosnami   2255 

possible  Sources  of  error,  Hamerton  -  -  p.  256 
cleared  Space  necessary  inside  fence,  width  very 

difficult  to  estimate,  Lloyd      -       -  5986-7 
Staff  required,  question  of,  Bruce,  56-60,  1012-3 ; 

Green,  p.  253  ;  Hamerton,  p.  256. 
Time  reqiiired  to  carry  out,  and  arrive  at  results, 

Bruce.  50-5.  318;  Boubaud, -p.  227;  Hamerton. 

p.  256 ;  Todd,  p.  266,  p.  267. 
less  Useful  in  West  than  in  East  Africa,  as  game 

less  abundant,  Horn       -       -       -       -  5123 
Vitiation  : 

by  Entry  of  new  flies  Ijrought  up  to  fence  by 
animals,  Lloyd    -----  5984 

by  Return  of  game  not  likely,  as  small  quantity 
would  not  involve  presence  of  fly,  Stohr 

5600-5 

Risk  of,  by  ajjproach  of  animals  to  fence,  slight. 

May   6244 

by  Travelling  of  flies,  question  of,  Bruce  91-3, 

1014-5 

ill  Conjunction  with  infective  species  of  tsetse -flies 
renders  country  uninhabitable  for  men.  Dalziel 

p.  250 

little  Connection  with  jjresence  of  fly,  Neave,  4414  ; 

Sharpe,  p.  272. 
Connection  with  spread  of  trypanosomiasis  in  stock, 

Mesnil,,\}.  225  ;  Murray,  p.  261. 
Danger  to  crops  and  facilities  for  destruction,  Pe«/-ff 

4811-19 

Danger  from,    possible  in  certain  localities  only, 

Ashworth  4218 

Dependence  of  fly  on,  suggested  experiments,  Lloyd 

p.  268 

Destruction  : 

Advisability  would  depend  on  results  of  clearing 

and  fencing  experiment.  Connal      -       -  p.  248 
Advised  in  fly  country,  Bruce,  p.  236,  p.  244  ; 

Hamerton,  p.  255;  Murray,  p.  261. 
not  Advised,  and  reasons,  Kinghorn         -    p.  260 
in  Areas  when  disease  exists,  possibility  of  sj^read- 

ing  infection,  Minchin    -       -        -.  1827-37 
Arguments  in  support  of,  criticised,  Marshall 

p.  268-9 

of  Certain  species  should  be  allowed  in  fly  areas 
and  incriminated  fly  areas,  and  reward  recom- 
mended, Bevan      -       -    791-8,  812-6,  939-41 

Conditions  under  which  it  might  be  useful,  Tavte 

p.  230 

either  very  Costly  or  very  slow,  Woosnam  -  p.  276 
Deprecated  until  further  evidence  ol^tained,  Taiitc, 

p.  230;  Hoering,  p.  258;  Neave,  p.  271;  May. 

p.  279. 

Deprecated,  except  in  special  palpalis  areas,  Taute 

p.  231 

Desirability  dependent  on  identity  of  trypanosome 
in  game  and  fly  with  human  T.  rliodesiense, 
Kinghorn        -        -        -        -        -        -  p.  260 

Desired  by  lai-ge  number  of  public,  as  game  con- 
sidered a  source  of  danger  to  stock,  Woosnam 

2333-45 


Game — continued. 

Destruction — continued. 

Difficulties  of  effectual  carrying  out,  Taute  p.  230 
Disease  could  be  eradicated  if  all  incriminated 

animals  destroyed,  but  impossibility  of  com- 
plete destruction,  Marshall     -       -  1931-8 
Divergent   English    and    German    views  upon, 

Hoering  -       -       -       -       -       -       -  p.  257 

of  Doubtful  value,  and  reasons,  Minchin  -  p.  270 
would  only  Drive  fly  to  domestic  animals  and  men, 

and  so  extend  disease,  Dcdziel        -  pp.  250,  251 
would  not  necessarily  Eradicate  disease  in  man, 

Marshall   1926-7 

sliould  be  done  at  first  Experimentally  and  in 

limited  area,  Minchin     -       -      1818-22,  1827 
Experiments  : 

in  German  East  Africa,  Hardy        -       -  p.  256 

Necessary  to  prove  exact  effects,  Dahiel   p.  250 

in  W.  Africa  and  other  paits  of  Africa  recom- 
mended, as  conditions  differ  from  those  of 
Uganda,  Dahiel  -       -       -       -  p.  250 

in    all    Fly    areas,    impossibility    of,  Shircore, 

3578-82  ;  Pearce,  4688-91 ;  Woosnam,  p.  276. 
General,  impracticable.  Green     -       -       -  p.  257 
General,  in  neighbourhood  of  villages,  cost  would 

be  prohibitive,  Woosnam        -      2256,  2468-73 
Ground    for   advocating,    supposed    spread  of 

sleeping  sickness,  May  -       -        -       -  p.  279 
of   Herds   proved    to   ))e   reservoirs   would  be 

approved,  Sharpe    -       -        -       -  2724,  2736 
Impossibility  of   exterminating   smaller  species, 

Sharpe  p.  272 

certain  Incriminated  animals  would  be  difiicidt  to 

eliminate,  Marshall        -       -      1946-53,  2122 
Inevitable   before   advance   of   civilisation,  but 

deprecated   as  wholosale   deliljerate  ineasiu-e, 

Bruce,  p.  244 ;  Todd,  p.  266. 
in  Infected  areas,  depends  on  character  of  tribes, 

Pearce    -    '   4687 

in  Interests  of  domestic  stock,  follows  inevitably 

from  clearing  for  ]jasture.  Taute     -        -  p.  230 
not  considered  Justified  by  German  authorities, 

Hardy    -        -        -        -        -        -        -  p.  256 

not  Justified,  Taute    -        -       -       -       -  p.  229 

of  Large  game  only,  would  not  eradicate  disease, 

Marshall   1928-32 

Local,  desirable  in  fly  areas,  but  only  possible  in 

populous  districts,  Hamerton.  -        -       -  p.  255 
Methods : 

Ai-mingof  natives  not  effectual,  and  disapproved 
on  administrative  grounds,  Pearce  4697-701 

best  Effected  by  trained  hunters,  but  danger 
of  infection  a  difficulty,  and  instance,  Pearce 

4702 

Killed  by  natives  better  with  guns  than  with  their 
own  weapons,  except  poisoned  arrows,  but  trap- 
ping effective,  Selous  -       -       -  3014-9 

suggested  Methods  of  encouraging  natives  in 

p.  285 

Trapping  and  driving  into  nets  most  effective 
methods,  Woosnam     -       -  2314-6,  2448-50 
Nature  of  animals  included  in  suggestion,  Yorke 

581-93,  699-701 

Necessary  to  economic  devehjpment  of  Africa, 
Boubaud        -       -       -       -       -        -  p.  227 

an  absolute  Necessity  for  combating  G.  morsitans, 
Mesnil  p.  226 

in  Neighbourhood  of  human  habitations  advocated, 
Yorlce,  460-6  ;  Hodges,  1515-6,  1519. 

Partial,  example  showing  its  inutility,  Dalziel 

p.  251 

Question  as  to  disastrous  increase  of  other  animals 
as  i-esult,  Yorke      -----  729 

Reasons  why  some  have  advocated  it  so  strongly, 
Taute  p.  230 

Risk  of  driving,  into  fly  free  areas  1)y  indiscriminate 
hunting.  Green       -        .        -        .  p_  253 

in  Small  areas,  hopeful  measure,  Dalziel     -  p.  251 

Total  : 

Desirable  and  feasible  in  country  likely  to  be 
settled  by  white  men  with  cattle.  Stohr 

5847-50 

not  Possible  nor  desirable,  Hamerton      -  p.  255 
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Game — continued. 

Destruction — continued. 
Total — continued. 

Practical  difficulties  and  uncertain  results,  Dal- 
ziel     ------      p.  250-1 

Theoretically  sound,  but  not  practicable,  Bevan 

863-4 

rendered  Undesirable  if  Taute's  conclusions  cor- 
rect, Kinghorn       -       -       -       -       -  p.  260 

might  be  rendered  Unnecessary  if  entomological 
research  led  to  destruction  of  fly,  StoJir  -  5846 

Useful,  but  too  great  reliance  not  to  be  placed  on 
it,  Mesnil  p.  225 

Utility  dependent  on  theory  that  pathogenic  try- 
panosomes  are  conveyed  by  Gr.  morsitans,  Neave 

p.  271,  272 

Valuable  results  might  be  obtained,  Dahiel  p.  250 
Yalue  of,  dependent  on  knowledge  of  what  par- 
ticular species  are  reservoirs,  and  very  difficult 
to  carry  out  thoroughly,  Sharpe      -       -  p.  272 
Disappearance  of,  accompanied  by  disappearance  of 

fly,  Bruce  322 

Disappearance  not  proved  to  be  cause  of  decrease  of 
morsitans,  Neave        ....       -  4384 
Domesticating  of,  suggestion,  Marshall,  1906,  1915, 

1922,  2102-9,  2150 
Driven  away  as  country]  becomes   settled  and  fly 
believed  to  go  too,  Bruce    -       -       -       -  39-41 
no   Evidence  that  wild  animals  do  not  die  fi"om 
trypanosomiasis.  May         -       -       -  6287-8 
In  Flt-aeea  : 

Absence,  of  Johnston,  3160-4 ;  Neave,  4349-51 ; 

May,  6230  ;  Bouffard,  p.  216-217  ;  Lloyd,  p.  268. 
Increase  with  increase  of  fly,  Bruce,  286 ;  Haw- 
kins, p.  258. 

Plentiful  in  concentrated  resorts,  Shircore  4966-68 
Present   where    fly  found,  Bruce,  286 ;  Mesnil. 

p.  225  ;  Kirk,  2615-6,  2650-5  ;  Garden,  4090  ; 

Lloyd,  5958-60 ;  May,  6304. 
no  Pathogenic  trypanosomes  found  in  blood  of,  up 

to  present,  Bruce    -----  75-9 
often  Present,  Marshall     -       -       -       -  2021 
instance  of  Scarcity,  Lloyd        •       •  6012-15 
Immunity  : 

considered  Certain,  Sharpe  -  -  2890-4 
Consequent  importance  of  as  reservoir,  Bruce 

67-74 

in  Fly-free  areas,  Marshall  -  -  -  2021 
to  Morsitans  not  explained,  May  -  -  6279 
may  have  Trypanosomes  with  no  apparent  disease, 
but  cause  unknown,  Stohr  -  -  5697-8 
Importance  in  spreading  sleeping  sickness  over- 
estimated and  no  grounds  for  extei-mination,  Taute 

p.  229 

Important  in  relation  to  T.  rhodesiense,  Neave  4323 
Infected  with  trypanosomes  without  showing  signs 

of  ilbiess,  Todd  p.  265 

[nfection  by  man  instead  of  vice  versa,  question  of, 

Bruce  138-45 

Large  chief  reservoir  for  trypanosomes  pathogenic  to 

man  and  domestic  animals,  Yoi'ke  -  -  jj.  275 
Laws  : 

Eifect  vipon  quantity  of  game,  Pearce,  4767,  4793. 
regarded  as  Hardship  on  natives,  Hawkins  p.  258 
Relaxation  or  removal  of  : 

Advocated  in  vicinity  of  populous  pai'ts  and  fly 
would  disappear,  Bruce,  333,  342-5,  p.  244  ; 
Garden,  3932^,  3986-7,  4022-3,  4084-9. 
Fly  areas  suggested  and  proposal  re  arming  of 
natives,  Yorke      -       -       414,  730-5,  740-1 
Recommended,  Bruce     -       •       -       -  p.  236 
rormd  Settlements,  game  would  not  be  entirely 
exterminated,  Woosnairi       -      2451-7,  2474 
Withdi-awn  in  infected  area  in  Nyasaland,  Pearce 

4672 

Right  to  kill  only  when  on  own  land,  considered  a 
svifficient  protection  to  crops,  Pearce  4898-902 
too  Stringent,  and  examples  of  undesirable  increase 
of  game,  Bruce       -       -       -       -       -  p.  244 
Maintain  and  may  extend  trypanosomiasis  in  stock 
and  human  sleeping  sickness,  Dalziel  -       -  p.  250 
Method  of  examining  blood,  Bruce        -       -  p.  235 
should  be  Protected  in  regions  remote  from  fly  areas, 
Hamerton  -       •       -       •       •       ■  255 


Game — continued. 

Relationship  between  spread  of  sleeping  sickness  and, 
report,  May       -       -       -       -       -       -p.  279 

Relationship  to  fly  still  quite  indeterminate  -  p.  283 
Reserves : 

Cause  increase  in  carnivora  and  consequent  danger 
to  inhabitants  and  complaints  of  natives,  Hawkins 

p.  258 

might  be  Made  in  places  free  from  fly,  Kirk  2633-4 
Reservoirs  : 

Chief,  in  morsitans  area,  Stohr  -  -  -  5792 
most  Dangerous  species  for  each  trypanosome  not 

yet  known,  Bmiffard  -  -  -  -  p.  220 
Importance,  question  of,  Bouhaud,  p.  227 ;  Taute, 

p.  228-9,  p.  283-4. 
may  be  source  of  Infection  to  domestic  animals 

and  to  man,  Todd  -  -  -  -  -  p.  265 
Relative  importance : 

Conflicting  evidence,  Ashworth        -  4184,  4216 

Depends  on  relationship  of  T.  rhodesiense  and 
T.  brucei,  Ashworth       -  -  4218,  4220 

Share   in  spread   of   sleeping    sickness  over- 
estimated by  Kinghorn,  Yorke,  and  others, 
Hoering      -       -       -       -       -       -  p.  257 

a  Serious  factor  as  regards  human  beings  and 

cattle,  Yorke,  399 ;  Bevan,  785-90. 
Species   chiefly   found   about   water  considered 

possibly  most  dangerous,  Bevan  -  -  865-7 
Trypanosome  carrier  as  well  as  sovu-ce  of  blood 

food  for  flies,  Taute  -  -  -  -  229 
of  Trypanosomes  fatal  to  man,  Pearce  4667-8 
Trypanosomes    pathogenic  to   domestic  animals 

more  than  for  those  pathogenic  to  men,  Dalziel 

p.  249 

of  animal  Trypanosomiasis,  Mesnil  -  -  p.  225 
Undoubted  for  trypanosomiasis  of  men  and  stock 

and  examples,  Murray  -  -  -  -  p.  261 
Water-buck,  reed-buck,  wart-hog  and  bushbuck 

the  most  important,  Bevan  791-4,  812,  858-62 
Small : 

not  Found  to  be  infected  with  trypanosomes  harm- 
ful to  men,  Yorke    -       -       -       ■        -  p.  275 
Vermin   not    important    as   reservoirs  because 
nocturnal,  Kinghorn       -       -       -       -.  p  260 

Tolerant  of  T.  rhodesiense,  Taute  -       -       -  p,  228 
T.    pecorum   from,   will   establish   itself   in  rats, 
Ashworth  -------  4176 

Trypanosome  : 

Found  in,  only  to  be  identified  with  T.  rhodesiense 
if  2)athogenic  to  man,  Taute   -       -       -  p.  229 
Power  to  carry  trypanosomes  and  live,  is  possibly 
survival  of  the  fittest.  May     -       -       -  6289 
Presence  of,  dependent  on  infection  from  imported 
cattle,  suggestion  never  heard,  Marshall  2170-3 
Value  of,  Woosnam  2469-70  ;  Sharpe  2727-9. 

GARDEN",  G.,  Chief  Veterinary  Officer,  Nyasaland 

3892-4112 

German  East  Africa: 

see  also  names  of  particular  places. 

Destruction  of  game  in,  on  large  scale  not  recom- 
mended, Taute   -       -       -       -       -       -  p.  231 

Examj^les  of  transmission  of  T.  gambiense  by  G. 
palpalis  observed  in,  Austen  and  Bagshawe  -  p.  291 

Game  destruction  not  proposed.  Hardy  -       -  p.  256 

Increase  of  tsetses  and  decrease  of  game,       -  2020 

Mori  River : 

Domestic  animals  proved  not  to  be  reservoir  of 
sleeping  sickness,  Taute  -       -       -       -  229 
Woi-k  of  Dr.  Week  in,  referi-ed  to,  Austen  and 
Bagshawe  ....       -  p.  291 

German  Sleeping  Sickness  Commission,  treatment  of 
cases  described,  Horn    -       -       -       -  5225-30 
Glossina,  see  Flies. 

Glossina  brevipalpis : 

Description,  Bruce  -  -  -  -  -  p.  235 
Development  of  T.  brucei  vel  rhodesiense  same  as  in 

G.  morsitans,  Bruce  -----  127 
Distribution,  Bruce  -  -  -  -  -  p.  235 
no  Evidence  to  show  that  it  canies  trypanosomiasis, 

Pearce   4854-5 

Habitat,  Bruce  p.  235 
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Glossina  brevipalpis — continued. 

somewhat  Rare,  but  commonest  in  N.  Nyasaland, 
Pearcc       ......  4855-6 

Transmission  of  T.  brucei  by,  Bruce      •       -  1061 

Glossina  fusca: 

no  Evidence  of  transmission  of  sleeping  sickness  by, 
Neitve       .......  4361 

Found  in  Nyasaland,  S/aoye-       -       -       -  p.  27- 

Glossina  longipalpis : 

Carrier  of  T.  dimorplion,  Dahiel    -       -       -  p.  24'J 

Destruction  by  clearing  along  river  courses  sug- 
gested, Mesnil   -       -       -       -       -       -  p.  226 

Distinction  between  G.  morsitans,  G.  pallidipes  and, 
very  slight,  Alcoch     .        .       .       .       .  385u 

Exact  share  in  propagation  of  disease  not  explained, 
DaUiel  p.  252 

Intermediate  between  wood-  and  water-loving  tyf)es, 
Mesnil  p.  225 

Glossina  morsitans : 

Areas : 

Boundaries  vary  considerably,  Neave  -  -  4354 
Concentrated  resoi'ts : 

see  also  Nyasaland  and  Uganda. 

Cleai'iug  of,  cost  and  difficulties,  Shircore 

4937-42 

Positions,  Shircore         -        -       -      P-  273-4 

Regular,  from  which  it  spreads  in  wet  season, 

Shircore  4910 

Conflicting  accounts  due  to  differences  in  dry  and 

wet  seasons,  Stolir  -       -       -       -  5637-40 
no  Connection  with  particular  soil  or  vegetation, 

Selous.  2985-7  ;  Shinyc,  p.  273. 
well  Defined,  Selous  -       -       -       -   2959,  2979 
Instances  of,  free  from  game,  suggested  more 

careful  examination,  Marshall        -       -  p.  269 
Isolation   of    fly   belts   by   clearing  advocated, 

Shircore         -       -        -        -       -        -  p.  274 

Movement  of  fly  from  one  part  to  another  in,  but 

not  outside,  Sharpe        .       .       .       .  2678 
Noted  during  two  rainy  and  one  dry  season,  Ncave 

4352-53 

Removal    of    healthy   natives    from,  difficulty, 

Shircore   3592-3 

Situations  and  character  described,  Sharjie   p.  272 
in  Some,  fly  not  constant  to  particular  patches 
from  year  to  year,  Neave        -       -       -  4354 
Throwing   open   of,  to   hunters,  sportsmen  and 
settlei's,  suggestion.  Kirk       -       -  2617-8 
Association  with  game,  Mesnil       -       -       -  p.  226 
Attracted  by  buffalo,  particularly,  and  example  from 
Bahr-el-Ghazal  and  South  Africa,  Selous,  2955, 
2989-9  ;  Drew,  4456,  4582. 
not  Attracted  by  water,  SharjK     -       -       -  p.  273 
Attraction  Ijy  motion  uncertain,  StoJir  -  5780-81 
Bite  : 

Bites  human  beings,  liut  does  not  get  much  blood, 
and  would  not  feed  on  them  if  game  failed, 
Stohr   5783-4 

will  Bite  in  night  if  temperature  high,  Selous, 
3001 ;  Neave,  4422-5. 

Difllerence  of  opinion  as  to  painfulness  of,  Stohr 

5785-7 

Experience  of.  Sharpe  -  -  -  2752-5 
Men  seldom  bitten,  Bruce  -  -  -  -  244-8 
more  Quickly  felt  than  that  of  pali^alis,  but  habits 
otherwise  the  same.  Horn  -  5191,  5236-7 
a  Serious  risk  to  men,  Shircore  -  -  3619-30 
Breeding  : 

Believed  to  breed  at  centres  where  congregated 
dvu'ing  dry  season,  Shircore    3602,  3658,  4917-8 
in  Captivity,  value  of  obsei-ving,  discussed,  Bruce 

1040-9 

Habits,  and  suggested  connection  with  distribu- 
tion, Minchin         -       -       -       ■       -  p.  270 

Season,  probably  both  dry  and  wet  seasons,  but 
possibly  wet  more  than  dry,  Shircore  -  3660 
Breeding  Places  : 

Finchng  of,  feasible  and  plan  for  destmction  of 
fly  in,  Lloijd   5888-9 

Grassy  areas  which  might  be  destroyed  by 
burning.  Brew       .        .       .        .  4577-80 

Instance  to  support  theory  of  breeding  in  diy 
season,  Lloijd  -----  6064-7 
O  19130 


Glossina  morsitans — continued. 
Breeding  Places — continued. 

One  spot  used  by  many  flies  to  deposit  larvas, 

Lloyd   6069-70 

Positions,    closely    associated  with    paths  and 
relatively  dark,  Lloyd     -       -       -       -  p.  268 

typical  Bush-loving  tsetse,  Mesnil  -        -       -  p.  225 
Carrier  of  trypanosome  in  game  which  is  supposed 
to  be  identical  with  T.  i-hodesiense   of  human 
beings       -       -       -       -       -       -       -  p.  283 

Clearing    of   vegetation   not   essential   factor  in 
conil)ating.  Brew       ....  4476-8 

Connection  with  presence  of   game,  question  of, 
Hodges,    1522,    1886  ;    Shircore,    3607  ;  Selous, 
3003-4;    Garden,  3990-5;    Drew,    4454;  Stohr, 
5831-2  ;  Bahiel.  p.  250. 
Dej)pndence  of  number  found  on  temperature,  Selous 

2990 

Description,  Bruce  -  -  -  -  -  p.  234 
Destruction  : 

by  Attacking  breeding  places  possible,  but  pro- 
bability difficult  to  estimate  in  arbsence  of  more 

observation,  Lloyd,  -       -       -        -  5941-3 
by  Attacking  concentrated  areas  at  end  of  dry 

season  not  feasible,  Stohr       -       -        -  5641 
by   Burning  of  bush   suggested,  Pearce,  4848  ; 

Mesnil,  p.  226. 
Experiment  with  artificial  breeding  places  covered 

with  bird  lime  suggested,  Lloyd      -       -  p.  268 
by  Introduction  of   enemies,  worth  trying,  but 

success  doubted,  Neave  -        -       -  4385-87 
Stopping    of   all  holes    which    might   serve  as 

breeding  places  recommended,  Minchin  -  271 
Suggestions,  Shircore        -       -       -  4914-8 
Trapi^ing  of : 

by  Black  cloth  and  bird-lime  might  be  useful  in 

localised  area.  Carpenter  -       .       -       .  1431 
with   Sticky  cloth,  failure   of  attempts,  Austen 

and  Bayshawe         -       -       -       -        -  p.  290 

Successful,  described,  Attsten  and  Bagshawe  p.  290 
Development  of  T.  rhodesiense  much  affected  by 
temperature      -        -       -       -       -       -  p.  286 

Difference  in  problem  from  that  in  palpalis  area, 

Minchin   1699-701 

Disappearance : 

where  Bush  cleared,  Sharpe.  2701,  2717,  2740, 

2864 ;  Selous.  2998. 
before  Civilisation,  but  exact  reason  uncertain, 

Neave   4381-3 

Concurrent  with  appearance  of  rinderpest,  but 

causal  connection  not  proved,  Neave       -  4382 
with  Game  probable,  but   not   proved,  Hodges, 

1532-4;  Marshall,  p.  269. 
not  Proved  to  be  due  to  disappearance  of  big 

game,  Neave  4384 
Distinction  between  G.  longipalpis.  G.  pallidipes, 
and,  very  slight,  Alcoch      ....  3850 
Distribution  : 

where  Game  absent,  Marshall.   1881-6,  1962-6, 

2018-20 ;  Sharpie,  2733. 
where  no  Game  found,  not  recorded,  Stohr,  5821  ; 

Grey,  p.  254 
with  Guinea  fowl,  question  of  season,  Minchin, 

1742-4,  1749,  1762-4. 
reported  Habit  of  congregating  before  rainy  season 

and  spreading  over  country  in  rains,  no  experi- 
ence as  to,  Neave    ....        43.5 .5_( 
Plentiful   in   neighbourhood   of    villages  where 

cleai'ing  not  carried  out,  and  reasons,  Shicore. 

p.  274 

Regions  free  from.  Grey  -  -  -  -  p.  254 
Seasonal  variations  : 

Difference  in  numbers  in  areas,  and  in  spread 
thrrmghout  district,  Shircore       -       -  3659 
Fluctuation  of  numbers,  doubt  as  to       -  1886 
Fluctuatiun  of  numbers  in  fly  areas,  Sharpe, 

p.  272  ;  Lloyd,  p.  268. 
Movements,  conflicting  evidence  re,  Marshall, 

2129-30 

None  observed.  Lloyd     ....  6052 
abundance  near  Villages  varied  l)y  local  con- 
ditions, and  coiTCsponding  modifications  of 
clearing  measures  advised,  Shircore     -  p.  274 
Districts  where  investigated,  and  names  of  workers, 
Lloyd   5944-8 
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Glossina  morsitans — continued. 

Drinking  water,  never  seen,  Sharpe       -       -  2749 
Extermination  of  game  would  not  necessarily  be 
followed  by  extermination  of,  Hodges  1636-40 
Factors  which  determine  presence  uncertain,  both 
game  and  vegetation  probably  involved,  Neave 

4419-20 

Flying  and  following  habits  : 

Distance  travelled  across  suitable  country,  Shir- 
core    4919-20 

Experiments  advocated  with  a  view  to  finding 
exact  eifect  of  clearing  and  suggested  methods, 
Austen  and  Bagshawe      •       -       -       -  p.  290 

Flight  across  open  rare  except  to  reach  breeding 
places,  Stohr   5778-9 

Height  to  which  found,  Selous    -       -  2980-4 

Long  flights  not  imdertaken  unless  attracted  by 
moving  prey,  Neave       -       -       -  4377-8 

Migration,  no  limit  to  distance  in  favourable 
country,  Hodges     -----  1483 

Range  of  flight  should  be  carefully  investigated, 
Austen  and  Bagshawe      -       -       -       -  p.  290 

Range  of  flight  uncertain,  Stohr        -  5777-8 

would  not  probably  Travel  far  over  unsuitable 
country  unless  follo^ving  prey,  Shireore  4921-2 
Food  : 

Avian  blood : 

no  Sign  of  fly  feeding  on,  Bruce  -  -  16 
Sufiicient  for  life  and  breeding,  Lloyd     -  p.  268 

importance  of  Birds  needs  investigation,  Austen 
and  Bagshawe        -       -       -       -       -  p.  291 

Blood  believed  to  be  necessary  to,  Yorke    ■  381-5, 

423-6,  507 

Blood  of  small  animals,  birds  and  reptiles  willingly 
taken,  but  ability  to  bite  them  depends  on  their 
agility,  Lloyd  -       -       -       -       -       -  p.  268 

Buffaloes,  preference  for,  Selous  2955,  2962, 2988-9, 

3003-4,  3011 

not  Dependent  on  buffaloes'  blood  or  large  animals 
in  the  Sudan,  Selous       ...       -  2957 

Evidence  of  reptiles  and  birds,  but  no  knowledge 
as  to  whether  flies  could  exist  permanently  on 
or  breed,  Marshall  -       -       -       -  1870-1876 

Examination  advocated  in  Game-free  area  to  see 
on  what  food  they  subsist,  Austen  and  Bagshawe 

p.  291 

Experiments  to  determine  nature  of  blood  fed 

upon  recommended,  Austen  and  Bagshawe  p.  291 
Flies  seen  feeding  on  almost  any  kind  of  beast 

killed,  Sharpe  .  -  -  -  2686-8 
feed  readily  on  Fowls  and  goats  and  mammals, 

but  monkeys  better  than  hens,  Yorke  577-80 
no  special  preference  for  Game  as  ojjposed  to  man, 

Marshall  1873 

possibly  less  fond  of  Human  than  ruminant  blood, 

and  less  fond  than  palpalis,  Minchin  -  1737 
on  Leaves,  Sharpe  -----  2730 
something  Other  than  blood  believed  to  be  taken, 

Sharpe    2744-8 

Preference  for  any  one  animal,  no  evidence  as  to, 

from  long  habit,  Lloyd  -  -  -  6018-20 
Reptilian  blood,  no  sign  of,  Bruce  -  -  16 
feeds  Readily  on  men,  but  prefers  recently  killed 

animal,  Lloyd  .  .  .  .  6016-7 
Reptilian  blood  insufficient  for  life  and  breeding, 

Lloyd  p.  268 

Source  not  suSiciently  investigated,  Marshall  1875 
Vegetable  diet,  or  anything  other  than  blood,  no 

evidence  for,  Lloyd  -  •  -  6021-3 
Vegetarian   diet   laelieved   not  to  be  sufiicient, 

Hodges    1530-1 

Game-clearing  experiment  only  satisfactory  means 
of  attacking,  Bouiaud  •  -  -  -  -p.  227 
Habitat  : 

Banana  plantations,  rarely  found  in,  and  said  by 
natives  not  to  enter,  Johnston,  3083  ;  Shireore, 
4954-5. 

Breeding  habits  compared  with  those  of  G.  palpalis, 

Minchin  p.  270 

absent  in  Natural  clearings  in  fly  area.  May 

6176-78 

Nature  of ,  Bruce,  201,  346,  1025,  p.  234;  Selous, 
2958  ;  Drew,  4563-5 ;  Pearce,  1886,  4843-46. 

in  Open  bush  country,  but  not  to  large  extent  in 
open  country,  Kirh        •       -       -  2621-5 


Glossina  morsitans — continued. 
Habitat — conti  nu  ed. 

Water  not  essential  to,  according  to  large  majority 
of  observers,  Marshall    ...       -  1886 
Habits  : 

Contrasted  with  those  of  G.  palpalis,  Balziel 

p.  251-2 

Described,  Drew        ....  4623-28 

Harmless  to  human  beings  while  fatal  to  animals, 
reason  why  not  understood,  but  turns  on  question 
of  identity  of  trypanosomes,  Stohr  -       -  5809 

Lies  in  wait  for  moving  prey  and  does  not  go  in 
search  of  it,  Stohr  -  -  -  -  5778-81 
Increase  of,  not  proved  by  more  cases  of  tsetse  bites, 

and  reasons,  Pearce    -       -       -       .       .  4657 

InFECTIVITY  : 

low  Degree  of,  with  T.  gambiense,  Bruce  -  p.  240 
for  Small  animals,  once  acquired,  lasts  for  life, 

Kinghorn  -  -  -  -  -  .p.  261 
Tables   showing  results  of  expei'iments,  in  and 

explanation,  Bruce  -  -  -  P-  237-8 
Larv^  : 

sometimes  Dropped  on  hard  ground  where  burrow- 
ing impossible,  Lloyd     -       -       -       -  p.  268 

Smaller  when  parent  fed  on  avian  blood,  and  reason, 

Lloyd  p.  268 

Mating  habits,  Lloyd  p.  268 

the  Normal  carrier  of  T.  rhodesiense,  palpalis  the 

normal  carrier  of  gambiense,  Minchin  -  1792 
Numbers  decrease  at  beginning  of  diy  season  when 

bush  fires  are  common,  Drew  -  .  .  4581 
Parasites  of,  found  in  N.  Rhodesia,  Lloyd  -  p.  268 
Pup^ : 

Association  with  damaged  or  diseased  trees,  and 
investigation    suggested,     Marshall,  1968-9, 

2045-7,  2078-80 

often  Defiosited  in  places  accessible  to  gallinaceous 

birds,  Lloyd   6068 

Difficulty  of  obtaining,  Bruce  -  -  100,  105 
Parasites,  instance  of  Bombyliid  fly,  Lloyd  6076 
found  in  Sitvmtion  descriljed  and  bred  out  at 
Salisbury,  Stohr  -  -  -  -  5642-50 
Situation  in  which  found,  and  investigation  sug- 
gested,  Marshall,   1968-9,    2045-7,  2078-80, 

2141-3 

collected  from  same  Spot,  hatch  out  over  long 
period,  Lloyd         -       -       -       .  6073-4 
Tarring  suggested  to  destroy,  and  details,  Ashworth 

4199-200 

found  near  Watercourse  or  stream-bed,  but  other 
conditions  uncertain,  Stohr    -       -  5651-6 

Retains  hold  on  towns  by  having  breeding  places 
outside,  Horn  515] 

Sexes,  probably  equal  in  any  area,  Lloyd       -  p.  268 

Sleeping  Sickness,  transmission  of,  by  : 

Evidence  furnished  by  Taute,  Hoering      ]}.  257-8 
Uncertain,  Neave       -       -       .       .  4336-9 
not  Vehicle  of  sleeping  sickness,  and  evidence  from 
Bahr-el-Ghazal,  Drew     .       .       .       .  4560 

Transmission  of  T.  rhodesiense  not  rendered  impos- 
sible by  unfavourable  climatic  conditions    -  p.  285 

T.  bi'ucei  and  T.  rhodesiense,  relation  to  problem  of 
identity  of,  Bruce      -       -       -       -     p.  239-40 

T.  dimorjDhon  carried  by,  Dalziel  -       -       -  p.  249 

T.  gambiense  may  be  harboured  by,  suggested 
result,  Mesnil,  p.  224 ;  Austen  and  Bagshawe, 
p.  291. 

both  T.  gambiense  and  T.  rhodesiense  in  the  labora- 
tory, proved  to  be  transmitted  by,  but  facts  as  to 
nature  not  known,  Minchin,  1840;  Hamerton, 
p.  254. 

T.  pecorum  in  Nyasaland,  carried  by,  Bruce  -  p.  234 
T.  rhodesiense  in,  distinguished  from  other  species 
by  completing  development  in   salivary  glands, 
Kinghorn  -       -       -       -       -       -       -  p.  260 

T.  rhodesiense  proved  to  be  can-ied  by,  Dalziel 

p.  248,  p.  249 

Trypanosome  conveyed  from  game  to  man  by,  in 
great  percentage  of  cases  in  Rhodesia  and  Nyasa- 
land, Yorke  399 

Trypanosomes,  development  in,  not  affected  by 
humidity,  Yorke  .....        p.  275 

Trypanosomiasis  undoubtedly  carried  by,  to  men 
and  stock,  Murray  -  -  -  -  -  p.  261 
Glossina,  see  Flies, 
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Glossina  pallidipes: 

Distinction  between  G.  morsitans.  G.  longipalpis, 
and,  very  slight,  Alcoch      -       -       -       -  3850 

fonnd  in  E.  Africa  Protectorate  where  game  scarce, 
Woosnam  -       -       -       -       -       -       -  276 

close  Relation  to  G.  morsitans,  Bruce    -   125-6,  128 

Glossina  palpalis : 

Abolition  of  wild  mammals  would  not  abolish,  as 
bii'ds  and  reptiles  would  remain,  Duke,  1129-30, 
1268-75;  Carpenter,  1409-17. 

Attracted  by  movement.  Carpenter        -       -  1424 

Attraction  by  odours,  apart  from  mammals,  no  evi- 
dence of,  Carpenter    -       -       -       -  1424-9 

Bite  : 

much  less  Easily  detected  than  that  of  morsitans, 
but  habits  otherwise  the  same,  Horn,  5191, 

5236-7 

Protection  from,  impossilile.  Drew      -  4468-4471 
Protection  of  men  from,  by  some  drugs,  should  be 
possible,  Duke        -       -       •       -  1194-5 
Breeding : 

Habits,  suggested  connection  with  distribution, 

Minchin  p.  270 

Places  : 

Artificial,  could  be  constructed,  and  experiment 
might  be  tried  re  possil:)ility  of  trapping 
pupae.  Carpenter  -  -  -  -  1420-3 
Ideal  characteristics.  Carpenter  1418-9,  1427 
Localised,  not  necessary.  Carpenter  1367,  1387-9 
Pupae  found  in  dry  sand  in  Lado  Enclave,  Drew 

4464. 

no  Sign  of  interfei-ence  with,  by  fowl,  Car- 
penter   1469-70 

from  Pupae,  Bruce      -       -       -       -  98-100 
Situations  whei'e  pupae  found,  Bruce      106,  290-3 
Caught  most  freely  while  approaching  feet  of  negroes 
placed  in  water,  Neave       -       .       .       .  4362 
Description,  Bruce        -        -       -       -        ■  ]).  234 
Destruction  : 

Birds  which  might  be  useful,  and  reasons,  Minchin 

p.  270-1 

by  Clearing  of  vegetation  and  possibly  displace- 
ment of  villages,  suggested,  Mesnil        -  p.  226 
Clearing  advocated  to  destroy  pupae,  Aslvworth. 

4199 

Introduction  of  guinea  fowl,  or  other  gallinaceous 
birds  might  be  successful,  and  experiments 
advocated,  Minchin        -       -       1741,  1745-9 

Dealing  with,  through  pupae,  impossibility  of, 
Brnce     .       -       .  -       -  288-93 

would  not  Necessarily  follow  that  of  game, 
Minchin  1712-6 

Possible  in  many  areas  l)y  clearing  bush,  Woosnam 

2219 

Difference  in  problem  from  that  in  morsitans  area, 

Minchin    1699-701 

Disappearance : 

after  Clearing  of  vegetation  in  Lado  Enclave, 

Drew   4466-4467 

from  Neighbourhood  of  Mpiunn  considered  due  to 
parasite  of  pupae,  Ashivorth     -       -       -  4221 
not  easily  Distinguished  from  morsitans  except  by 
catching  and  examination,  Horn         5183-5,  5193 
Distribution  : 

where  Game  rare,  i?o)(?)a(((Z  -  -  -  p.  226 
Live  chiefly  in  neighbourhood  of  man,  Roubaud 

p.  226 

Flying  and  following  habits  : 

Distance  whicli  fly  will  travel  from  water,  Horn 

5308-10 

do  not  Ply  far  unless  following  prey.  Drew  4461-3 
Food  : 

Avian  blood,  small  percentage  found.  Carpenter 

1417,  1437 

Batrachian  blood  never  traced.  Carpenter  -  1436 

kinds  of  Birds  considei-ed  most  likely  to  be  used. 
Carpenter   1438-43 

Birds,  importance  of,  needs  investigation,  Austen 
and  Bagshawe         -       -       -       -       -  p.  291 

possibly  Cormorants,  but  no  evidence  as  to  rei)- 
tiles,  Btohr   5569-70 

Crocodile  important,  l>ut  mammalian  blood  pre- 
ferred. Taute  p.  229 

Dependent  on  district,  Duke      -       -       -  1104 


[ossina  palpalis — continued. 
Food — continued. 

Feeds  readily  on  reptiles,  and  question  of  effect, 
proof  of  in  laboratory,  Duke   -    1103-5,  1312-9 
Game  not  necessary  to  presence  of,  Drew  4484-5, 

4479 

said  to  Go  two  miles  to  get.  Carpenter  1379, 1454-5 
possibly  more  fond  of  Human  than  animal  blood, 
and  more  fond  than  m(3rsitans,  Minchin  ^  737, 

1802 

Hippopotamus  a  favourite  source,  Minchin  -  1838 
Mammalian   blood,    possiljility   of    finding  out 
sources.  Carpenter  -       -        -       .  1462-6 
Monkey  and  small  buck,  but  not  reptiles,  Drew 

4480-1 

Vegetarian  diet : 

Failure  to  keep  fly  alive  on,  Hodges  1526-9 
Proof  of  feeding  on,  but  no  particular  prefer- 
ence known,  Carpenter        -       -  1369-74 
Reproduction  of  species  on,  not  likely.  Carpenter 

1432 

Warm-blooded  animals  preferred,  but  ^vill  feed 
freely  on  reptiles.  Carpenter  1355-8,  1410-7, 

1433-4 

Fungoid  disease  never  seen,  Carpenter   •  1446-7 
Habitat  -. 

and    Breeding   habits   compared  with  those  of 

G.  morsitans,  Minchin  -  -  -  -  p.  270 
amongst  Birds,  Bruce  -  -  -  -  16 
not  often  Found  at  a  mile  from  bush,  Stohr  5554-5 
would  not  Leave  water,  and  in  migrating  would  try 

to  follow  line  of  water.  Carpenter,  1351-4,  1407  ; 

Hodges,  1479-80. 
Nature  of,  Bruce,  1025  ;  Drew,    4460 ;  Gamble, 

5481-2;  Stohr,  5555  ■  J5r»,ce,  p.  235. 
Habits  of.  Drew    ....  4611-22,  4625-6 
power  to  Infect  maintained  after  removal  of  men 
and  domestic  animals,  and  subseqvient  experiments, 
Dahiel  p.  248 

InFECTIVITY  : 

Proportion   much   lower  in  W.  Africa  than  in 
Uganda,  Dahiel  p.  250 

T.  gambiense,  high  degree  of,  Bruce   -        -  p.  240 
no  Internal  parasites  found,  Carpenter   -       -  1450 
Microscopical  evidence  obtained  of  water  being  im- 
bibed by.  Carpenter    -       -        .       .   1359,  1368 
Migration,  further  investigation  to  be  carried  out, 

Carpenter   1378-9 

not  Nocturnal,  Duke  ....  1270-3 
the  Normal  carrier  of  T.  gambiense,  morsitans  the 

normal  carrier  of  T.  rhodesiense,  Minchin  -  1792 
habits  of  Pupating  on  slioi'es  of  Victoria  Nyanza, 

Dahiel       -       -  p.  252 

Regions  where  abmidant  would  l)e  best  for  game 

destruction,  Taute  -  -  -  -  -  p.  230 
found    Remaining   after    disappearance   of  game, 

Hodges      -       -  ...  1522-5 

as  Reservoir  in  practical  absence  of  game,  instance 

of,  Ashworth.      .....  4121-4 

Retains  hold  on  towns  by  having  breeding  jilaces 

outside,  Horn     ......  5151 

never  Seen  after  dark,  and  boys  not  bitten  after 

dark.  Carpenter  ......  1375 

Sexual   development   of  trypanosomes  in  palpalis 

studied  by  Kleine,  Hoering  -  -  -  p.  257 
Sexes,  seasonal  preponderance  of  males  over  females 

needs  more  reseai-ch,  Dahiel  -  -  -  p.  252 
Sleeping  Sickness,  transmission  by  : 

Important  can'ier  of  Congo  type,  and  examples 
Eopke  p.  224 

practically  Proved,  but  not  by  direct  experiment, 

Neave   4388-90 

no  Transmission  of  parasite  to  offsjiring,  Bruce  8-9, 

101,  149 

T.  gambiense,  transmission  by  : 

between  Antelopes,  Dahiel  -  -  -  p.  248 
between  Domestic  animals,  Bagshawe  -  p.  287 
Instance,  Drew  -----  4473-5 
only  Oljserved  in  regions  where  the  trypanosome 
newly  established,  Austen  and  Bagsha  we  -  pi-  291 

T.  pecorum  carried  by,  in  Uganda,  Bruce       -  p.  234 

T.  rhodesiense  harboured  by.  and  suggested  result, 
Mesnil  p.  224 

typical  Water-loving  tsetse,  Mesnil       -       -  p.  225 
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DEPARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON  SLEEPING  SICKNESS  : 


Glossina  tachinoides : 

in  Niger  regions,  sole  can-ier  with  G.  palpalis  of 
human  trypanosome,  Bouffard    -       -       -  p.  216 

Propagation  of  disease,  exact  share  not  explained, 
Dalziel  p.  252 

less  deep  Shade  required  than  G.  palpalis,  Dalziel 

p.  252 

Sleeping  sickness,  transmission  by,  suspected  but  not 
proved,  and  to  be  guarded  against,  Dalziel  -  p.  252 
T.  cazalboui  carried  by,  Dalziel  -  -  -  p.  252 
T.  dimorphon  carried  by,  Dalziel  -  -  -  p.  249 
a  Variety  of  j)alpalis,  Alcoch  -       -       -  3850 

Goats : 

Duration  of  life  when  infected  with  T.  bmcei  vel 
rhodesiense,  Bruce     -       •       -       -       -  p.  233 

Immune  from  tiypanosomiasis  in  Portuguese  Congo, 
but  imported  goats  do  not  thrive,  Gamble  5379-83 

AS  ReSERTOIES  : 

Dangerous,  as  capable  of  canying  trypanosomes 
without  developing  disease,  Bagshawe     -  p.  287 
Experiments  in  infecting  with  T.  gambiense,  and 
results,  Bagshawe   -       -       -       -       -  p.  287 
Results  of  feeding  flies  on,  Bruce  -       -      p.  236-8 
Susceptible  to  T.  caprse,  T.  pecorum,  T.  uniforme, 
and  T.  vivax,  Bruce        -       -       -      p.  233-4 
T.  gambiense  very  mild  in,  but  rhodesiense  or  bnicei 
fairly  fatal,  Bruce      .....  88-9 

Gold  Coast : 

see  also  Quittah  district  and  Volta  River. 
Dangerous  to  cattle,  Bouffard        -       -       -  p.  221 
Flies  : 

Spread  in  by  new  railways,  Horn        5140,  5148-9 
G.  morsitans : 

Found  chiefly   by  watercourses  in   dry  season, 

Horn  5146 

most  Prevalent  diu'ing  heavy  rains,  Horn   -  5215 
Size  of  areas,  Horn     -       -       -       -       -  5127 
Immune  races  of  cattle,  Marshall  -       -  2155-6 
Sleeping  sickness,  natives  have  distinct  name  for, 

Horn   5269 

Trypanosomiasis,  human,  apparent  small  incidence 
may  be  due  to  immunisation,  Horn     -       -  5160 
Gora  Forest,  sleeping  sickness  at  present,  and  depopu- 
lated by  epidemic  about  100  years  ago,  Johnston 

3089,  3104-6 

Gouldsbury,  Cullen,  "The  African  Year"  reference, 
Hawldns       -       -       -       -       -       -       -  p.  258 

Greathead,  Dr.,  reference,  Shircore  -  -  -  3629 
Grenfell,  George,  reference,  Johnston        -       -  3202 

GREEN,    W.    KIRBY,    Second   Grade  Resident, 
Nyasaland  p.  253-4 

GREY,  CHARLES  p.  254 

Guinea  fowl : 

Enemy  of  j^upaj  of  flies.  Minchin    -       -       -  p.  270 
G.  morsitans  found  side  by  side  with,  question  of 
reason,  Minchin  -       -       -   1742-4,  1749,  1762^ 
Remains  of  insects  fomid  in  crops,  Johnston  3182-7 

Guinea-pig : 

Duration  of  life  after  infection  with  T.  brucei,  Bruce 

p.  233 

Insusceptible  to  T.  simise  and  T.  vivax,  Bruce  p.  234 
Gypsy-moth,  example  of  destruction  of  insect  by  intro- 
duction of  Tachinid  parasite,  Ashworth  -       -  4171 

HAMERTON,  MAJOR  A.  E.,  R.A.M.C.,  Nyasaland 
Sleeping  Sickness  Commission      -       -     pp.  254-6 
Hamilton,  Major  J.  Stevenson  : 

Report  on  existence  of  G.  morsitans  where  game 
absent,  Marshall        -       -    1885,  1962-6,  p.  269 
Opinion  on  connection  between  game  and  disease 

quoted,  Stohr   5795 

References,  Stohr,  5856  ;  Austen  and  Bagshawe, 
p.  291. 

Hardy,  Dr.,  H.,  German  Colonial  Office       -  pp.  256-8 

Hardy,  Captain  : 

Case  of,  referred  to,  Shircore  -  -  -  3629 
Disease  caught  by,  in  wild  country,  Bruce  238 

Hartebeeste : 

Infection  with  T.  brucei  and  T.  pecorum,  Bruce 

pp. 235-6 

Reservoir  of  T.  rhodesiense,  Dalziel       -       -  p.  249 

HAWKINS,  F.  H.,  LL.B.,  Secretary  of  the  London 
Missionary  Society        -       .       -       .       .p.  258 


Hearsey,  Dr.,  bitten  by  tsetse  in  village,  Pearce  4769 

Heckenroth,  Dr. : 

Recommendations  re  treatment,  Mesnil  -  p.  225 
References,  Kopke,  p.  223  ;  Boubaud,  p,  227. 

Haematopata : 

Common  in  Quittah  district,  Connal  -  -  p.  248 
May  spread  disease  once  introduced  by  tsetse  flies, 

Bruce  p.  234 

Herons,  white  and  squacco,  probably  feed  on  insects, 
Johnston  3174-7 

Hippobosca : 

Common  in  Quittah  district,  Connal  -  -  p.  248 
Parasite  of,  if  found  would  be  most  likely  kind  to 

attack  Glossina,  Lefroy      -       -       -  5056-7 
Trypanosome  developing  in  one  of,  pathogenic  to 

domestic  animals,  Alcoch   -       -       -  3823-4 
Young  produced  in  same  way  as  Glossina,  Marshall 

1975-8 

Hippopotamus  as  reservoir : 

Further   investigation    needed,    Austen   and  Bag- 
shawe       -       -       -       -       -       -       -  p.  291 

of  T.  gambiense,  importance,  Bouffard  -  p.  217 

HODGES,  A.D.P.,C.M.G.,  M.D.,  M.R.C.S.,  L.R.C.P., 
I'rincipal  Medical  Officer  in  Uganda  : 

Evidence  of   1471-692 

Reference,  Stohr       .....  5686 
Hoering,  Dr.,  Medical  officer  of  German  East  African 
Forces,  article  on   game  and  spread  of  sleejjing 
sickness  quoted.  Hardy         -       -       -       -  p.  257 

HORN,  A.  E.,  M.D.,  B.Sc,  West  African  Medical 
StafE   5081-5317 

Horse-sickness,  possibility  of  immunising  horse  for  one 
or  more  valleys,  but  not  for  others,  Bruce      -  135 

Horses,  susceptiljility  to  certain  trypanosomes, 
Bouffard,  p.  219  ;  Bruce,  p.  234. 

Howard,  C.  W.,  reference,  Marshall  -       -   2155,  2170 

Hewlett,  F.  M. : 

Experiments  of,  Marshall,  2047  ;  Lefroy,  5060. 
Observations   on    breeding    habits    of  Stomoxys 
calcitrans  quoted,  Austen  and  Bagshawe     -  p.  290 
References,  Lefroy        -       -       -  5926,  5027,  5030 

Hyaenas : 

Difficulty  of  eliminating,  Marshall  -  -  1953 
Found  infected   with   trypanosomes  in  Zululand, 

Bruce  p.  232 

Infection  with  T.  pecorum,  Bruce  -       -     pp.  235-6 
Illorin  Province,  Northern  Nigeria,  well  mapped  as 
regards  distribution  of  tsetse  fly,  Marshall  1985-6, 

2022 

Immunity : 

see  also  under  Game. 
Cattle : 

gradual  Acquisition  of,  Marshall       1907,  2154-6, 

2164-9 

Conditions  which  determine,  Bagshawe  -  p.  287 
Examples  found,  but  no  information  as  to  whether 

trypanosomes  found  in  blood  of,  Stohr  5576-80 
no  Herds  immune  against  trypanosomiasis  known 

of.  Garden   4009-11 

IN  Man  : 

Acquired,  existence  credited,  Boubaud       -  p.  227 
suggested  as  Cause  of  slow  spread  of  disease  in 
Luangwa  Valley     -       -       -       -       -  p.  283 
no   Difference   between   black   and  white  men 
analogous  to  that  between  game  and  d(/mestic 
cattle,  and  whole  subject  not  understood.  May 

6281-7 

Distinguished  from  that  in  wild  animals,  exact 
definitions  impossible.  May    -       -  6165-72 

Escape  from  infection  with  T.  rhodesiense  vel 
brucei  amidst  infected  game  and  cattle 
accounted  for  by  comparative  acquired  im- 
munity, May  .....  6133-4 

Difficulty  of  question  as  to  whether  severity  of 
cases  that  occur  disproves  possibility  of,  Stohr 

5766-73 

some  Evidence,  nothing  conclusive  known.  May 

6202-7 

Existence  established  only  if  T.  rhodesiense  i 
identical  with  trypanosome  found  in  wild  game 

p.  284 
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Immunity — continued. 
IN  Man — continued. 

no  Experiments  carried  ant  on  large  scale,  Bruce 

150-4 

may  Follow  on  bite  of  infected  fly  in  cases  where 
disease  does  not  result,  A'm(///orft    -       -  p.  261 

in  Gambia,  jirohably  exists,  Kinghorn        -  p.  261 

through  Mild  infection  in  childhood,  no  evidence 
of,  and  considered  improbable.  Gamble  5367-70 

Natives  probably  possess,  in  Ashanti  and  Liiangwa 
Valley,  Kinghorn    -       -       -       -       -  p.  261 

Objection  that  infection  is  necessary  antecedent, 
and  no  case  of  recovery  from  T.  rhodesiense 
known,  Kinghorn    -       -       -       -       -  p.  261 

Possible,  Havierton    -       -       -       -       -  p.  255 

Question,  Sevan,  818-20.  852-4,  948-52  ;  Minchin. 
1738-40 ;  Marshall,  1863-4. 

Racial,  may  have  been  developed  by  natives  in 
Rhodesia  and  Nyasaland,  and  investigation 
advocated,  Austen  and  Bagshaive    -       -  p.  292 

suggested  Relationshij)  to  low  infectivity  of  flies, 
May   6291 

among  White  men,  question  of,  Plimmer  3419-22 
OF  Sheep  and  Goats  : 

Gases  of  quoted,  Bagshawe         -       -       -  p.  287 

very  Rare,  May         .       .       .       .  6305-9 
Inipala  found  infected  with  tryj^anosomes  in  Zululand, 
Bruce  p.  232 

Reservoir  of  T.  rhodesiense,  Dalziel  -  -  p.  249 
Imperial  Bureau  of  Entomology,  refei'ence.  Gamble 

5416 

India : 

Gtjmbating  of  bollworm  in,  hy  introducing  enemies 
described,  Lefroy       .....  5031 

Local  study  as  factor  in  destroying  flies,  example 
from,  Lefroy      ......  5004 

Seasonal  concentration  of  flies,  example  from.  Lefroy 

5026-27rt 

Surra,  cattle  regarded  as  reservoirs  of,  Bagshawe 

p.  288 

Trai^ping  flies  in.  l)y  citronella  oil,  example,  Lefroy 

5002,  5005-7 

T.  evansi,  example  of  presence  in,  Hamerton  -  p.  255 
Indo-China,  Surra,  cattle  regarded  as  reservoirs  of, 
Bagshaive      -       -       -        -       -       -       -  p.  288 

Insectivorous  birds : 

Destruction   of,  for  plumage,  and   particulars  re 

trade,  Johnston,  3218-27,  p.  121. 
Preservation  of,  suggestions  re  steps  to  be  taken, 

Johnston    -       -       -       -       -        -       .p.  121 

Insects : 

Blood-sucking  . 

Drink  water  in  captivity,  but  hal)its  in  nature 
uncertain,  Lefroy    -       -        .       .  5022-3 
in  general  have  preference  for  dark  places,  Lefroy 

5058-9 

Study  of,  should  be  pursued  along  lines  of  structure 
and  of  habits.  Lefroy         ....  5017 
Ivory  Coast,  dangerous  region  for  cattle.  Bo  tiff  a  rd 

p.  221 

Jack,  Mr.,  references,  Bevan  -  856,  1742-3,  5835 
Jackals : 

Difiiculty  of  eliminating,  Marshall         -       .  1953 
Found  infected  with  trypanosomes,  llruce      -  p.  232 
Japan,  chalcid  parasite  of  yellow  scale  insect  intro- 
duced into  America  from,  Ashworth       -  4167-70 

JOHNSTON,  Sir  HARRY,  G.C.M.G.,  K.C.B.. 

3047,  p.  121,  3235 

Jordan,  E.  K.,  references  -        -    .   .        .       .p.  282 

Kafue  River  district : 

Example  of  fly  area  in  N.W.  Rhodesia,  Lloyd  5954 

Fly  scanty,  Lloijd   6061-2 

Pupse  of  G.  morsitans  found,  Lloyd       -       -  6061 

Kala-azar : 

proliably  Communicable  from  lower  animals  to  man, 
but  not  absolutely  proved,  Bruce         -  1052-4 
Dia  gnosis  by  cultivation,  Austen  aiul  Bagshawe  p.  292 
Formerly   wrongly  diagnosed  and    confused  with 
malaria,  Bruce   -       ■       -        -       -       -p.  239 
0  19130 


Kansanshi  Mine  Road : 

into  Belgian  Congo,  example  of  thick  fly  area  free 
fi-om  game,  and  description.  May       -  6230-3 
Fly  might  be  decreased  by  lateral  clearings,  May 

6299-302 

Kasenka,  neighbourhood  suggested  for  game  clearing 
experiments,  Shircore    -       -       -        -       -  p.  275 

K.MSongo,  cattle,  infected  with  trypanosomes,  but  not 
diseased,  Bagshawe       -       -       -       -       -  p.  287 

Kasu : 

Camp,  description,  Bruce  -  -  -  -  p.  232 
Disappearance  of  fly  since  trees  cleared,  Bruce  1024 

Kasu  Hill,  percentage  of  infected  animals  and  species 
of  trypanosomes  found,  Hamerton  -       -  p.  255 

Kasu  Hill,  suggested  area  for  game-clearing  experi- 
ments, Taute         -       -       -       -       -       -  p.  230 

Katanga : 

Caravans  never  infected  by  morsitans  in,  Neave 

4308 

Cattle  have  trypanosomes  in  blood  with  no  apparent 

disease,  but  whether  brucei  not  known,  Stohr  5696 
Delimitation  of  area  of  G.  palpalis  in,  by  Mr.  Neave, 

Neave    4306-7,  4310-12 

Flies,  food  appears  to  be  human  beings  rather  than 

domestic  animals,  Stohr  -  -  -  5561-2 
G.  fusca  in,  sparse,  Neave  -  -  -  4357-8 
G.  palpalis  not  appai-ently  associated  with  game, 

as  found  in  villages  as  well  as  in  bush,  Stohr 

5556-60 

Sleeping  Sickness  : 

Disease  same  as  in  Uganda  and  caiTier  the  same, 

Stohr  5710 

Introduced    from    Congo   by   infected  soldiers, 

Stohr   5564-5 

Numbers  of  cases  examined,  and  particulars  of 
duration,  Stohr      .....  5672 
Study  of,  in,  length  of  time,  Stohr     -  5614-7 
Dr.  Stohr's  work  in,  and  repoit  referred  to,  Ashworth 

4152-4240 

Kati: 

see  also  Bamako : 

Cases  studied  at,  Bouffard  -  -  -  -  p.  215 
Sleeping  sickness  found  in  absence  of  big  game, 

Bouffard  p.  216 

Katwe,  infected  area,  suggested  as  suitaljle  for  game 
clearing  and  fencing  experiment,  Pashe-Smith  p.  262 
Kawambwa,  cases  imder  treatment  at       -        -  p.  280 
Kerandel,  Dr.,  cure  referred  to,  Kophe      -       -  p.  223 

Kibokolo-do-Zombo : 

Ticks  common  at,  Gmnble  ....  5423 
Tsetse  flies  plentiful  in  neighbourhood  of  streams 
and  clearing  suggested  to  remedy.  Gamble  5484 

Kibwezi,  G.  pallidipes  and  G.  l)revipalpis  found  where 
game  veiy  scarce,  Woosnam,  -        -       -       -  p.  276 

KUwa  Island,  no  disease  and  fly  abundant  in  neighbour- 
hood  p.  281 

King-horn,  Allan  ....  pp.  258-261 
Conclusions  re  game  and  game  destruction  doul)ted, 

Taute,  pp.  228,  230;  Boering  p.  257. 
Discoveries   re   seasonal   transmission   of  disease, 

reference.  May  6223 
Estimate  of   mortality  in  Mpika  districts  quoted, 

Fleming  p.  280 

Reference   to  study  of  age  in  cases  of  sleeping 

sickness,  Horn  5131 
Remarks  on  death  rate  of  Mpika  district  quoted 

p.  282 

Results  of  experiments  on  infectivity  of  flies  with 
rhodesiense,  Ashivorth        ....  4256 

Supporter  of  game-clearing  and  fencing  experiments, 
Taute        -       -       -       -       -       -       -  p.  230 

Yiew  of  identity  of  trypanosomes  fatal  to  animals 
and  to  human  beings  discussed.  Stohr  5810-13 

View  that  strains  of  tryi^anosomes  found  in  game 
are  pathogenic  to  man,  Ashworth       -       -  4185 

Work  tends  to  prove  importance  of  game  as  resei-voir, 
but  point  not  considered  scientifically  pi'oved, 
Neave   4323-4 

References,  1759,  2761,  5708  ;  pp.  227,  229, 260,  271, 

281,  282,  285,  286,  287 

Kleine,  Professor : 

Examination  of  natives  with  regard  to  immunity 
from  disease.  Bruce    -       -       -       -       .  150 

U  3 


310 


DEPARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON  SLEEPING  SICKNESS  : 


Kleine,  Professor — continued. 

Views  re  importance  of  game  as  reservoir  of  sleeping 
sickness,  Hoering       -       -       -       -       -  p.  258 
References    ...       -  pp.  228,  230,  249,  258 

KIRK,  Sir  JOHN,  G.C.M.G.,  K.C.B.,  P.R.S. 

2597-2663 

Koch,  Robert : 

Discovery  of  feeding  of  flies  upon  crocodiles,  reference, 
Taute  p.  229 

references  -  4126 ;  pp.  224,  228,  249,  258,  271 
Koodoo,  infection  with  T.  pecorum,  Bruce  p.  235-6 
KOPKE,  Dr.,  AYRES,  Ecole  de  Medecine  Tropicale, 

Lisbonne      -       -       -       -       -       -      P-  222-4 

Koulikoro : 

Fly  area,  instances  of  man  as  reservoir  in  connection 
with,  and  suggested  experiments,  Boufard    p.  218 
Sleeping  Sickness  : 

Cases  examined  and  believed  to  have  been  infected 
elsewhere,  Bouffard        -       -       -       -  p.  215 
Centre  of,  as  proved  by  eases  contracted  on  the 
spot,  Bouffard        -       -       -       -       -  p.  215 
Found  in  absence  of  big  game,  Bouffard     -  p.  216 
Koury,  cases  found  at,  Bouffard       -       -       -  p.  215 
Kudicke,  reference,  Mesnil       -       -       -       -  p.  224 
Kuti  Marsh,  concentrated  fly  area,  see  under  Nyasa- 
land. 

Lado  Enclave : 

Cattle : 

Die  in  absence  of  morsitans,  apparently  from  bite 
of  other  fly,  but  trypanosomiasis  not  proved  in. 
Drew   4592-96 

Nature  of  trypanosomes  found  in,  Thornpson 

2572-6 

Trypanosomiasis  among,  and  not  considered  con- 
veyed from  maD,  Thompson  -  -  2520-2 
Character  (rf  vegetation.  Drew  -  -  4583-5 
Clearing  of  bush,  particulars  re,  cost  of,  result,  &c., 

Thompson.    2543-50,    2595-6  ;     Drew,  4466-7, 

4549-58. 

Destruction  of  game  followed  by  disappearance  of 
morsitans,  Dreiv        .....  4454 
Elephant  numerous,  but  not  other  game,  Thompson 

2519 

Flies  feeding  on  birds  never  seen,  Thompson  2551-6 

G.  MORSITANS  : 

Area  limited,  and  flies  do  not  migrate,  Thompson 

2562-3 

Carrying  of  disease  to  men  by,  possible,  but  no 
evidence,  Thompson        -       -       -  2566-7 

more  Common  in  north-western  part,  but  few 
cases  of  sleeping  sickness  and  no  difference  in 
type,  Thompson      -       .       -       .  2535-40 

no  particular  Relation  to  big  game,  Thompson 

2564-5 

G.  palpalis  and  morsitans  both  present  in.  Drew 

4448 

Sleeping  sickness  : 

Children,  small  proportion  infected,   but  reason 

unknown,  Drew  ....  4535-4541 
Course  of  disease,  Thompson  -  -  2578-82 
Endemic,  not  epidemic,  and  has  been  endemic  for 

about  15  years,  Thoynpson,  2494-8  ;  Drew,  4576. 
Five  hundred  cases  in  three  years,  Thompson  2492 
Found  where  both  palpalis  and  morsitans  present. 

Drew     .......  4448 

Game  not  considered  to  play  any  part  in,  Thompson 

2529-31 

Infection  through  natives  going  to  river  banks  to 

fish.  Drew   4538 

Kept   up  by  infected  Uganda  poiters  passing 
through,  and  not  by  game.  Drew    -  4599-601 
Number  of  cases.  Drew      -       -       -       .  4491 
Palpalis  mostly,  Thompson        -       •       -  2493 
Percentage  of  cases.  Drew  -       -       -  4572-4 
Reservoir  mainly  human,  no  evidence  of  game  as, 
Thompson      -       -       -  2518,  2530-4,  2568-9 
Steps  taken  against,  treatment,  and  result,  Thomp- 
son   2501-17 

most  Severe  cause  of  mortality,  Drew  -  4636 
Symptoms,  Thompson  -  -  -  2583-7 
Treatment  by  segregation  described.  Drew  4487-9 
Small  animals  surviving  in  cleared  regions,  but  not 
examined  for  trypanosomes.  Drew      -  4457-8 


Lanfranchi,  ,  case  of,  Yorke     515-6,  645-6,  714-5 

Larsen,  ,  experiences  as  elephant  hunter  in  San 

Salvador  district,  Gamble      ....  5477 

Laveran,  Professor: 

Counter  evidence   to   theory    of    identity   of  T. 
rhodesiense  and  T.  brucei,  brought  by,  Taute 

p.  229 

Opinion  on  methods    of   detei-mining    species  of 
trypanosomes  quoted,  Kinghorn  -       -       -  p.  260 
Opinion  on  spread  of  sleeping  sickness  quoted,  King- 
horn  -       -       -       -       -       -       -       -  p.  259 

Work  of,  Bruce  135 

References,  Kinghorn,  p.  260 ;  Stephens,  p.  264. 
LebcBuf,  Monsieur,  reference,  Boubaud     -       -  p.  227 
Leech,  Dr.: 

Luangwa  Valley  examined  by,  and  results,  Kinghorn 

p.  259 

Reference,  Kinghorn  -  -  -  -  -  p.  259 
LEFROT,  Proe.  H.  MAXWELL   -       -  5000-5087 

Leger,  A. : 

Case  found  by,  described,  Bouffard  -  -  p.  215 
Investigation  of  cases  infected  with  T.  gambiense 
described,  Bouffard    -       -       -       -       -  p.  218 

Leopard,  found  infected  with  trypanosomes  in  Zulu- 
land,  Bruce  p.  232 

Leopoldville  Tropical  School,  reference.  Gamble  5497 

Liberia : 

Resistance  of  duiker  in,  Johnston  -       -       -  3089 
Sleeping  sickness  ei^idemic  100  years  ago,  and  a  few 
cases  since,  Johnston  -       -       -       3089,  3104-5 

Lilongwe  district : 

Game  found  in,  Oclcenden  •  -  -  -  p.  262 
Game  reserve,  Oclcenden  -  -  -  -  p.  262 
PojDulation,  Ochenden    -       -       -       -       -  p.  262 

Limpopo  Valley,  disappearance  of  fly  with  disap- 
pearance of  buffaloes,  Selous  -       -       -       -  2955 

Lion : 

Examined  and  found  free  from  infection,  Bruce 

p.  236 

in  Lilongwe  district  very  common,  Oclcenden  p.  262 
Lirangwe  River,  G.  morsitans  belt  along,  but  no  big 

game,  Sharpe   2827-33 

Lisbon,  Ecole  de  Medecine  Tropicale,  sources  of  cases 

studied  at,  and  details,  Koplce  -  -  -p.  222-3 
Liwonde,  recommended  for  game-clearing  and  fencing 

experiments,  and  special  advantages,  Hamerton 

p.  256 

LLOYD,  LL.,  Entomologist  to  British  South  Africa 
Company  in  Northern  Rhodesia  : 
Evidence  of  -       -       -       -     5857-6090,  p.  267-8 

Experiments  on  food  of   fly  quoted,  Austen  and 
Bagshawe  -       -       -       -       -       -       -  p.  291 

References   -   1876,  1968,  5653,  5746,  5835,  5852-  3, 

p.  279,  p.  284,  p.  286 
Loanja  River,  horses  safe  through  fly  area  during 
night  and  on  grass  islands  in  day,  Selous  2999-3000, 

3029 

Lobombo  Range,  disappearance  of  fly  after  destruction 
of  game  by  rinderpest,  Garden      -       -  3992-5 

Locusts,  fungus  parasites  of,  use  in  India  and  America, 
Lefroy   5074-5 

Lomagundi  district : 

Breeding-places  of  G.  morsitans  found  by  Jack  in, 
Bevan       .......  856 

Chechenini  Hill,  suggested  area  for  game-clearing 
experiment,  conditions  as  to  animals,  population, 
disease,  &c.,  Stohr     ....  5723-41 

Game  in  moderate  numbers,  but  cattle  cannot  be 

kept,  Stohr   5605 

Instance  of  disappearance  of  fly  while  a  fair  amount 
of  game  survived,  Stohr     ....  5827 
Morsitans,  concentrated  areas,  fly  spreads  from  in 
wet  season,  Stohr       .....  5637 
London  Missionary  Society,  Central  Africa  Mission, 
boundaries  of  field  of  influence,  Hawkins       -  p.  258 
Loan go,  fly  in  large  numbers  and  anthropoid  apes  and 
monkeys,  but  practically  no  game,  Johnston  3142-4 
Lualaba  River,  conditions  along,  as  regards  game,  &c.. 
Grey  P-  -54 

Luano  Valley : 

Conditions  in.  Grey,  p.  254  ;  Macknight,  p.  283. 
Disappearance  of  fly  from  mouth  of  river  probably 
seasonal  change        -       -       -       -       -  p.  281 
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Luano  Valley — continued. 
Sleeping  sickness  : 

Examination  for  results  -  -  -  -  p.  282 
History  of  disease,  and  native  view    p.  282,  p.  283 

Luangwa  Valley : 

Closed  area  : 

Fundii  Detention  Camp  in  connection  with  p.  283 
Restrictions  on  movements  of  natives,  sviggested 
modifications  -       -       -       -       -       -  p.  286 

Domestic  animals  : 

Disappearance  of,  since  fly  has  spread,  Yorke 

397,  449,  711 

Reservoirs,  and  would  logically  have  to  be  re- 
moved along  with  game,  and  difficulties,  King- 
horn      -       -       -       -       -       -       -  p.  260 

Examined  by  Dr.  Leech  in  1909-10,  and  results, 
Kingliorn  -       -       -       -       -       -       -  p.  259 

Extent,  Lloyd   5955-6 

Famine  caused  by  drought  followed  hj  floods,  King- 
horn   p.  259 

Flies  : 

no  Breeding  j^laces  found,  Lloyd  -  •  5884 
Breeding  season  and  places  micertain,  Lloyd, 

6004, 6009 

little  Breeding  in  dry  season,  Lloyd  -  -  5924 
Carrier  of  T.  rhodesieuse,  Kinghorn  -  -  p.  259 
Incubation  period,  Yorh&  -  -  -  .  614 
Infection,  ratio  less  in  natui-e  than  in  laboratory, 

DaMel  p.  249 

Less  numerous  towards  end  of  dry  season,  Lloyd 

5881 

Proportion  of  found  to  be  infective,  Yorke  -  p.  275 
Pupas  uKjre  likely  to  be  found  in  cracks  in  earth 
than  on  surface  of  ground  or  in  hollow  trees, 
though  not  yet  so  found,  Lloyd  -  5886-7 
Seasonal  variations,  Lloyd  -  -  5923,  p.  268 
Time  needed  for  development  of  infectivity  of, 

Yorlce  p.  275 

Fly  area  throughout,  Lloyd  -  -  -  -  5957 
Game  : 

Clearing   and  fencing  experiment,  question  of, 

lyeave  p.  271 ;  p.  284 

Found  infected  with  T  rhodesiense   in  nature, 

Dalziel  p.  249 

Percentage  infected,  Dalziel,  p.  249  ;  York,  p.  275 
Seasonal  movements  of,  and  possiljle  connection 
with  distribution  of  flies,  Lloyd       -       -  p.  268 
Reservoir,  dangerous  to  man,  Neave  -       -  p.  271 
G.  fusca  not  present,  Neave  -       -       -  4360 

(1.  palpalis  not  present,  Kinghorn  -       -  p.  289 

Native  stock  infected  with  pathogenic  trypanosomes 
and  consequences,  Kinghorn      -       -       p.  260-1 
Population  very  scanty,  and  hence  endemic  nature 
of  disease.  May         -       -       -       -        -  p.  214 
Sleeping  Sickness : 

Amount  in,  tends  to  disprove  identity  of  trypano- 
somes in  animals  with  those  fatal  to  man,  Neave 

4333-5 

Cases  not  increasing  and  question  not  serious, 

Bruce  47 
Conditions  favonral^le  for  spread  of  -  -  p.  286 
Decrease    in   amount    in    spite    of  favourable 

circumstances,  Kinghorn  -  -  p.  259,  260 
Decrease  of  disease  in  presence  of  game  and  fly, 

evidence  against  game  destruction,  Nea  ve  p.  271 
among    Europeans,    reasons    for    occurrence  if 

several  in  succession,  Kinghorn  -  -  p.  259 
Examination  of   natives  and   result,  Kinghorn, 

p.  259  ;  May,  p.  279  ;  Kinghorn,  p.  289. 
Forms  of,  and  date  of  first  cases,  Kinghorn  p.  259 
Incidence    low,    and    difiiculty   of  explaining, 

Kingliorn  -  -  ■■  -  -  -  p.  261 
Localised  appearance  of  disease  and  inferences 

therefrom      -       -       -       -       -       -  p.  283 

of  Long  standing  and  evidence  in  support  of, 

Kinghorn  -  •  -  •  -  -  p.  259 
Mortality,  Yorhe  ...  -  717-21 
Native  names,  Kinghorn  -  -  -  -  p.  259 
not  Proved  to  be   new   disease   by  occurrence 

among  Euroj)eans,  Kinghorn  -  -  -  p.  259 
not  Spreading,  and  suggested  reasons,  Mayp.  279, 

p.  283 

not  Spreading,  and  no  justification  for  destruction 
of  game         -       •       -       -       -       -  p.  285 


Luangwa  Valley — continued. 
Sleeping  Sickness — continued. 

Symptoms  as  described  by  natives,  Kinghorn 

p.  259 

Sleeping  Sickness  Commission  : 

Cases  examined  by,  Kinghorn    -       -       -  p.  259 
Experiments  by,  on  influence  of  climatic  conditions 
on  transmission  of  T.  rhodesiense  l)y  G.  morsi- 

tans  p.  285-6 

chief  Object  incrimination  of  G.  morsitans  as 
carrier  -       -       -       -       -       -p.  286 

Report  on  G.  morsitans,  Marshall      -       -  p.  269 
Reference,  Dalziel     -       -       -       -       -  p.  249 

T.  pecorum,  in  anteloj^es,  Dalziel  -       -       -  p.  249 

T.  EHODESIENSE  : 

First  patient  from  whom  disease  was  described 
infected  in,  Kingliorn     -       -       -       -  p.  258 
not  Found  in  monkeys  and  wild  rats,  Dalziel 

p.  249 

Progressing  amongst  men,  Yorke  627-31,  648-57, 

723-5 

Luapula  District: 

Conditions  p.  280,  p.  281 

Segregation  camp  (Fort  Rosebery)        p.  280,  p.  281 
Restrictions  on  movements  of  natives,  modification 
of  p.  286 

Luapula  River : 

Centre  of  sleeping  sickness  from  which  it  was  thought 
to  spread  into  Luangwa  Yalley,  Kinghorn    p.  259 
Palpalis  variety  found.  May  -       -       -        -  6251 

Lukasashi  Valley: 

Examinations  for  sleeping  sickness  and  result  j).  281, 

p.  283 

proposed  Game  clearing  and  fencing,  Lloyd,  5984, 
5995,  5998-9  :  May,  6226-9  ;  p.  284. 

Lulanga  District : 

Palpalis  area,  Ashivorth         ....  4153 
SIeef)ing  sickness  found  in  practical  absence  of  wild 
game,  Ashivorth        .....  4120 
Lunatics,   regular  examination  would  lead  to  more 
comjjlete  tracking  down  of  trypanosomiasis,  Connal 

p.  248 

Lundazi  district,  examination  for  sleeping  siclmess  and 

results  p.  L81,p.  282 

Lyi^erosia,  abundant  at  Accra  and  Qiiittah  district, 

Connal  p.  248 

Lyperosia  irritans,  attacked  hj  Spalangia  hasmatobia) 

and  muscidarum,  Austen  and  Bagshawe  -  p.  290 
McFie,  Dr..  references  -  -  -  2022,  p.  264 
MacKnight.  Dr.  D.  S..  references  -  p.  282,  p.  283 
Madagascar,  no  tsetse-fly  heard  of,  Johnston  -  3208 
Mafmigabusi  fly  area,  extent  and  position,  Stohr  5625-7 
Malta  fever,  not   recognised    for   many  years,  but 

returned  as  remittent  fever  or  enteric,  Bruce 

120,  p.  239 

Man : 

Case  of  native  with  trypanosomes  in  blood  in  good 
state  of  health,  Yorke        -        -       -  608-12 

as  Reservoir,  see  under  Reservoirs  under  Trypano- 
somes. 

Sleeping  Sickness,  see  that  title. 

not  very  Susceptible,  Bruce  -  -  -  -  27 
Mangrove  swamps,  villages  not  necessarily  close  to, 

and  not  in,  Johnston  ....  3234-5 
Mansion,  Sir  Patrick,  reference,  Gamble  -  -  5366 
Marimba  district,  cases  reported  from,  Pearce  -  4879 

MARSHALL,  GUY  A.  K.,  Director  of  the  Imperial 
Bureau  of  Entomology  -       -     1859-2207,  p.  268-9 

Martin,  G.,  reference,  Roubatul        -        -       -  p.  227 

Master,  Dr.  D.  C,  in  charge  of  Mwer\i  closed  area,  and 
reference      ......     jjp-  281-2 

Mauritius,  T.  evansi  in,  Hamerton     -       -       -  p.  255 

MAY,  AYLMER,  M.D. : 

Evidence  of   6091-318 

Report  on  relationship  of  big  game  and  spread  of 
sleeping  sickness       -       -       -       -        -  p.  279 
References  pp.  259,  267,  279 

MESNIL,  Professor  F.,  Institut  Pasteur,  Paris: 

Evidence  of  p.  224-46 

Oj)inion  on  methods  of  determining  species  of  try- 
panosomes quoted,  Kinghorn      -       -       -  p.  260 

U  4 
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MESNIL,  Professor  F. — continued. 

Opinion  on  spread  of  sleeping  sickness  quoted, 
Kinghorn  -       -       -       -       -       -       -  p.  259 

References  .  .  .  -  .  pp.  264,  291 
Mice,  should  be  used  for  experiments  with  human 

serum,  Austen  and  Bagshawe  -  -  -  -  p.  291 
Milton,  Sir  William,  suggestion  as  to  area  foi-  game 

clearing  and  fencing  experiments    Stohr  5722,  57  6 

MINCHIN,  Prof.  E.  A.,  F.R.S. : 

Eddence  of  -  -  -  -  1693-1858,  p.  270-1 
Work  on  development  of  trypanosomes  in  fly  quoted, 

AsUvorth   4298 

Mlanje  Mountain,  fly  area  near,  seasonal  variations, 

Sharpe  p.  272 

Jlongoose,  found  infected  with  trypanosomes,  Bruce 

p.  232 

Monkeys : 

seldom  Bitten  hy  flies  and  only  two  cases  known  of 
gambiense  being  found  in  blood,  Minchin  1766-9 
Dui'ation  of  life  after  infection  with  T.  brucei,  Bruce 

p.  233 

Experiments  on,  with  serum  of  water-bucks,  made  by 

Dr.  Andrew  Balfour   4399 

never  found  Infected,  Bruce  -       -       -       -  199 
Results  of  feeding  flies  on,  Bruce  -       -        p.  2368 
Susceptibility  and  insusceptibility  to  certain  trypano- 
somes, Balziel,  p.  249  ;  Br%ice,  357,  p.  233,  p.  234, 
p.  238. 

Trypanosomiasis  in,  great  variations  in  number  from 
day  to  day,  Bouffard  -  -  -  -  -  p.  216 
Monkey  Bay  (Nyasaland),  neigbourhood  suggested  for 

game  clearing  experiment,  Shircore  -  -  p.  275 
Moru  district,  sleeping  sickness,  no  difference  in  type, 

clinically,  Thompson      -       -       -       -  2541-2 

Mosquitoes  : 

Abundant  at  Accra,  Connal  -       -       -       -  248 
Share  in  transmission  of  disease,  Stohr,  5786-7  ; 
Kophe,  p.  223  ;  Bouhaud,  p.  227. 
Moths,  method  of  trapping,  by  wind  shaft  considered 
applicable  to  Glossina,  Lefroy       -       -  5077-8 

Mpika  district : 

Death  rate  and  responsible  diseases  -  -  p.  282 
Examination  for   sleeping    sickness    and  results, 

p.  281,  p.  282 ;  Kinghorn,  p.  289. 
Statistics  re  deaths  from  sleeping  sickness,  compared 

with  those  due  to  other  causes,  May  -       -  p.  279 

Mpuiriu : 

Flies,  decrease  of,  perhaps  due  to  a  parasite,  Ashwortli 

4221 

Goat  infected  with  T.  naniim  but  not  diseased,  case 
quoted,  Bagshawe  -  -  -  -  -  p.  287 
Msesa  Village,   neighbourhood   suggested  for  game 

clearing  experiment,  Shircore  -  -  -  p.  275 
Munslii  District,  see  under  Northern  Nigeria. 

MURRAY,  Dr.  W.  A.,  M.B.,  Ch.B.,  (Edin.)  : 

Evidence  of  -       -       -       -       -       -      P-  261-2 

Reference     -       -       -       -       -       -       -  p.  239 

Mvera  Mission  Station,  evidence  of  connection  of 
trypanosomiasis  in  stock  with  spread  of  wild  game, 
Murray        -       -       -       -       -       -       -  p.  261 

Mweru  district,  conditions,  Sharpe,  p.  273  ;  pp.  280, 

281,  286 

Mwei'u  Lake,  centre  of  sleeping  sickness  from  which 
it  was  supposed  to  spread  into  Luangwa  Valley,  King- 
horn    -       -       -       -       -       -       -       -  p.  259 

Nagana,  see  Trypanosomiasis,  animal. 

Namadidi  estate,  trypanosomiasis  among  stock.  Garden 

3996-4000 

Natives : 

Age,  ignorant  of,  and  special  questions  must  be  used 
to  find  it  out,  Brew   -       -       -       -  4566-7 

hardly  Appreciate  importance  of  bite  of  flies  as 
source  of  disease.  Gamble  -       -       -   5378,  5414 

Diseases  common  among.  Drew     -       -  4630-4636 

no  purely  Itinerant  labourers,  and  consequent 
difficulty  of  getting  work  done  in  wet  season, 
Pearce   4692--6 

Sleeping  sickness  among,  see  tmtZer  Sleeping  Sickness. 
Nawalia,  failm-e  to  trap  flies  by  sticky  substance  on 

dark  cloth,  and  no  other  method  known,  Lloyd 

p.  268 

Ndola  district,  case  of  European  with  sleeping  sickness 

P.  281 


NEAVE,  SHEFFIELD,  M.R.C.S,,  M.R.C.P.: 

Evidence  of  -       -       -       -   4304-4435,  pp.  271-2 
Neave,  S.  A.,  Summary  of  reports  on  tsetse-flies  from 
Eastern  Tropical  Africa,  Marshall      -       -  1886 

References   1973,  2001.  2130 

New  South  Wales,  example  from,  of  use  of  cattle  dip  in 
repelling  insect  pests,  Lefroy  -  -  -  5083 
Newton,  Frank,  references,  Johnston  3133,  3139,  3145 
Ngani,  segregation  camp  at,  Pearce  .-  -  -  4675 
Ngamiland,  sharply  defined  morsitans  area,  with  game 
■  inside  and  outside,  Woosnmn  2306-10,  2385-6,  p.  276 

Ng-oa: 

Camp,  clearing  round,  and  effect  on  presence  of  flies. 


Lloyd   6041-3 

Flies,  proportion  infective,  YorTce  -       -  -  p.  275 

Game,  proportion  infected,  Balziel        -  -  p.  249 

Work  of  Mr.  Lloyd  at  -       -       -       -  -  p.  286 


Nicolle,  ,  work  in  Tunis  on  spirochsetes  supports 

inconstancy  of  cross  inoculation  methods,  Ashworth 

4193 

Niger  Region : 

Antelopes : 

Large,  only  found  far  from  habitations,  Bouffard 

p.  219 

Small,  found  in  cultivated  lands,  Bouffard    p'  219 
Cattle : 

cannot  Cross  rivers  haunted  by  glossina  and  conse- 
quent hindrance  to  trade,  Bouffard         -  p.  217 
Exportation,    suggested   methods    for  avoiding 
infection,  Bouffard  -       -       -       -       -  p.  221 

Cattle  rearing,  difficulties  due  to  infected  river 
courses,  Bouffard       -       -       -       -       -  p.  221 

Clearing  of  vegetation,  recommended  as  preventive 
measure,  but  only  practicable  in  small  areas, 
Bouffard    -       -       -       -       -       -  pp.  219,  220 

Domestic  animals,  probably  sole  source  of  main- 
taining small  fly  areas  as  centres  of  infection, 
Bouffard  p.  218 

Flies : 
Areas : 

Extensive,  along  rivers,  description,  Bouffard 

pp.  216-7 

Large,  could  be  attacked  through  animals  which 
form  reservoirs  but  probably  indestructible, 
Bouffard  p.  218 

Small': 

Chief  reservoirs  of  disease  among  domestic 
animals,  Bouffard  -       p.  218,  p.  219 

Destruction  by  clearing  of  vegetation  recom- 
mended, Bouffard    -       -       -       -  p.  218 
Description,  Bouffard  -       -       -     pp.  217-8 
T.  cazalboui  and  gambiense  transmitted  from, 

Bouffard  p.  217 

Types,  Bouffard  p.  216 

Seasonal   variations    in   number   and  infecting 
power,  Bouffard     -       -       -       -       -  p.  218 
Game  : 

four  Cases  of  infection  found,  Bouffard  -  p.  219 
Common,  Bouffard  -  -  -  ■  -  p.  219 
Destruction  considered  impossible,  Bouffard^.  221 

G.  morsitans  very  rare,  Bouffard    -       -       -  p.  217 

Natives  : 

Attitude  towards  treatment,  Bouffard        -  p.  215 
Concealment  of  cases  suspected,  Bouffard  -  p.  215 
Sleeping  Sickness  : 

Administrative  inquiry,  Bouffard  -  -  p.  215 
Average  duration,  Bouffard  -  -  -  p.  215 
Cases  rare,  owing  to  desertion  of   densest  fly 

centimes,  Bouffard    -       -       -       •       -  p.  215 
Deserting  of  territories  by  natives  tln-ough  fear  of, 

Bouffard        ...       -       p.  215,  p.  221 
Diagnosis,  by  inoculation  of  monkey  only  method, 

Bouffard  p.  215 

Endemic  at  cei-tain  local  centres,  no  epidemic 

outbreaks  notified,  Boiiffard   -       -       -  p.  215 
Experiments  on  role  of  crocodiles  and  hippopotami 

as  reservoirs  described,  Bouffard    -     pp.  220-1 
Identified  by  natives  only  in  final  stage,  and  then 

isolated  p. 215 

Infection,  probably  greater  in  rainy  season,  Bouffard 

p.  216 

Large  centres  of  infection,  suggested  destruction 
of  crocodiles  and  hippopotami,  Bouffard 

pp.  220-1 
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Niger  Region — continued. 

Sleeping  Sickness — continued. 

Main  causes  of  outbreaks,  Bouffard  -  -  p.  219 
Methods  of  examination  foi'  ti'ypanosomes, 

Bouffard  p.  215 

Number  of  cases  impossible  to  estinvate,  but  com- 
paratively rare,  Bouffard        -       -       -  p.  215 
Preventive  measures,  suggestions,  Bouffard 

p.  219,  p.  221 
Research  expedition,  probable  cost,  Bouffard 

p.  222 

Small  areas  of  infection,  measures  suggested, 

Bouffard  p.  220 

Symptoms,  opacity  of  the  cornea  not  recorded, 

Bouffard  p.  216 

T.  cazalboui  very  rare  in  sheep,  Bouffard  -  p.  219 
Ti"ypanosome : 

Morphologically,  but  not  experimentally,  identi- 
cal with  T.  gambiense,  Bouffard  -       -  p.  216 

Non-pathogenic  to  small  rodents,  Bouffard 

p.  216 

Solely  transmitted  1)y  G.  palpalis  and  G.  tachi- 
noides,  Bouffard  -       -       -       -       -  p.  216 
Transmission  by  tsetse-fly  only,  Bouffard    -  p.  216 
Souma,  account  of  duration  of  disease,  Bou  fard 

p.  218 

Trypanosomiasis,  animal  : 

Causes,  Bouffard  p.  217 

Infection  greatest  in  rainy  season,  Bouffard  p.  217 
T.  gambiense,  man  perhaps  sole  reservoir,  but 

question  needs  research,  Bou  fard,  p.  218  ;  Mesnil, 

pp.  224-5. 

Preventive  measures  recommended,  Bouffard  p.  221 
Researches  undertaken,  Bouffard  -  -  p.  219 
Varieties,  Bouffard    -       -       -       p.  216,  p.  218 

T.  PECAUDI : 

Asses  dangerous  reservoir,  and  example,  Bouffard 

p.  219 

Cattle  not  dangerous  reservoirs,  Bouffard  p.  219 
Immune  races  of  cattle,  Marshall       -  2155-6 

Nile  River : 

Banks  suitable  for  vegetation  clearing  experiment 
and  cost  less  than  in  Uganda,  Paske-Smitli  -  p.  263 
Example  of  extermination  of  flies  by  clearing  on 
banks  of,  Paslce-Smith       -       -        -       -  p.  263 

Nioni-))ato,  suggested  area  for  game-clearing  experi- 
ment, Boubaud      -       -        -       -       -       -  p.  227 

Nkala  Mission,  fly  area  separated  by  a  space  of  about 
a  mile  from  fly-free  cattle  district,  and  inference  re 

range  of  flight,  Lloyd   5988 

Nkata  Bay,  important  sleeping  sickness  area,  Pearce 

4653 

Nkudzi,  neighbourhood  suggested  for  game  clearing 
and  fly  experiments,  Shircore         -       -       -  p.  275 
Northern  Nigeria,  Munshi  Division  : 

Immune  race  of  native  cattle,  ]>ut  imported  cattle 
die,  Bacjshawe     -       -       -       -       -       -  j).  287 

Presence   of   fly  and   disease  where    game  much 
reduced,  Dalziel        -       -       -       -       -  p.  251 

Trypanosomiasis,  cattle,    rampant   in    absence  of 
game,  Bagshatve         -       -       -       -       -  p.  287 

Northern  Rhodesia: 

see  (f/.-io  Bangweolo  district.  Broken   Hill,  Kafue 

River,  Kansaushi  Mine,  Lukasashi  Valley,  Luangwa 

Valley,  Nkala  Mission,  and  Nsama. 
Awemba  natives,  move  villages  every  three  years, 

Lloyd  5918-9 

Boundaries  of  sphere  of  London  Missionary  Society, 

Hawkins    -       -       -       -       -       -       -  p.  258 

Clearing  of  vegetation  in  typical  forest  fly  area,  must 

l)e  repeated  twice  a  year.  May    •       -  6179-87 
Cleared  ground  ri:)und  villages  not  occupied  by  fly, 

Sharpe    2676-7 

Closed  areas,  restrictions  on  mok'ements  of  natives 

p.  280 

Flies  : 

Areas,  Lloyd  .  .  -  .  .  5949-57 
Bites,  danger  slight  on  plateau  in  cold  season,  JlZai/ 

6222-4 

Breeding  places,  Lloyd.  5863-5,  5867-70,  5891-4, 

6054 

Constant  in  area,  Lloyd,  5883  ;  Sharpe,  p.  272. 
Feeding  habits,  Lloyd       -       -       -  5896-7 


Northern  Rhodesia — con  tinued. 
Flies — continued. 

in  High  ground,  more  numerous  towards  end  of 
dry  season,  Lloyd    -----  5881 
Numbers  very  difficult  to  estimate,  but  8  or  9  at 
once  on  one  person  a  fair  average,  Lloyd 

6055-60 

Percentage  infected,  Yorke        -       -       -  p.  275 
Game  : 

Clearing  experiment,  suggestions,  Dalziel,  p.  250  ; 
Fleming,  p.  280. 

Destruction,  absence  of  adequate  reasons,  King- 
horn       -        -       -       -       -       -       -  p.  260 

Infected  with  trypanosome  identical  with  human 
parasite  -       -       -       -       -       -       -  p.  208 

Large  and  small,  plentiful,  and  list  of  species, 
Lloyd   5874-8,  p,  268 

Should  not  be  recklessly  destroyed,  though  of  no 
particular  commercial  value.  May   -  6237-9 

G.  MORSITANS  : 

Measures  of  British  South  Africa  Company  for 
investigation  of,  Lloyd   -       -       -  5990-4 
Pupa; : 

Association  with  damaged  and  diseased  trees, 
Marshall   1968-9 

Average  number  found  together,  Lloyd,  -  6063 
Spread  of,  and  question  of  reason  -  -  1886 
Spreading  in  some  regions,  constant  in  others, 

Lloyd  .-  6000-3 

G.  PALPALIS : 

Areas,  desirable  to  re-inhabit,  but  no  means  of 
exterminating  fly,  May  -        -       -  6276-8 
Cannot  follow  population  owing   to  absence  of 
water.  May     ......  6274 

Removal  of  population  fr(jm  all  l)ig  waters  to 

avoid,  May   6275 

Lions,   dangerous  increase  of,  owing  to  game  re- 
serves, and  examples,  Hawkins   -       -       -  p.  258 
Local  mammals  would  be  preferable  to  those  im- 
ported for   draught,  but   eland   the   only  kind 

available.  May   6241 

Mortality  from  various  diseases.  May  -  6111-13 
Population   and   numljer   examined.  May  (;096-7, 

6102-3, 6198,  6200-1 
Plateau,  sleeping  sickness,  small  amount,  Kiiighorn 

p.  260 

Sheep  found  infected  with  trypanosomes,  but  in  good 
health,  Bagshawe       -     ,  -       -       -       -  p.  287 

Sleeping  Sickness  : 

Case  in  Nortli-Western  Rhodesia,  Yorke  •  416 
Caused  by  infection  with  T.  rhodesiense,  Kiiighorn, 

p.  258 

Concealment  of  cases  not  attempted.  May 

6098, 6100 

Decreasing  slightly.  May    -       -       -  6094-5 

Districts  where  found        -       -        -       -  p.  285 

Endemic,  of  old  standing  and  stationary,  King- 
horn   p.  258,  p.  259 

Endemic,  and  of  long  standing,  owing  to  relative 
immunity  of  people,  and  no  prospect  of  ej^idemic. 
May  6114-6,  6123 

Immunity  of  natives  explained.  May  -  6117-21 

Mortality  rate : 

Desirability  of  comparison  with  S.  Rhodesia, 

Fleming  p.  280 

Small,  May  6122 

Number  of  fresh  cases  since  1912,  and  districts 
where  found   -       -       -       -       -       -  p.  281 

Number  of  recorded  cases  since  1909,  and  i^robable 
total  number,  lf«)/ -       -        -       -  6107-10 

Number  of  cases,  those  detected  should  be  multi- 
plied by  three  to  give  fair  estimate  of  total. 
May   6110,  6246 

Preventive  measures  suggested  by  Sleeping  Sick- 
ness Report,  and  corrections  of  statements  made 
in  England     -       -       -        -        -       -  p.  285 

Seriousness  of  cases,  no  diminution.  May   -  6253 

Total  cases  since  1909       -       -       -       -  p.  281 

T.  gambiense  : 

Disease  stamped  out  by  removal  of  population, 
but  fly  remaining.  May       -       -  6265-70 
Further  work  needed  if  infected  areas  are  to 
be  re-populated,  May  -       -       -       .  6273 
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Northern  Rhodesia — continued. 
Sleeping  Sickness — continued. 
T.  rhodesiense : 

Great  prevalence  of,  in  game,  Soering    -  p.  257 
Transmitted  by  G.  morsitans,  Yorhe       -  p.  275 
Types,  diagnosed  according  to  wlietlier  met  in  a 
palpalis  or  morsitans  area.  May    6249-50,  6252 
Sparsely  settled,  and  therefore  destruction  of  game 
and  stock  not  yet  necessary,  Kinghorn       -  p.  261 
Stock,    small  amount  of,    kept   by  natives  in  fly 
country,  but  not  allowed  to   go  outside  cleared 
area  round  villages.  Sharps  2675,  2713-5,  2765-71 
Nsama,  cattle  kept  in  fly  ai-ea  with  i-adius  of  about  a 
mile  clearing,  Sharpe    -       -       -       -  2768-71 
Wyamakazi,  native   name  for    sleeping   sickness  in 
Luangwa  Valley,  Kinghorn   -       -       -       -  p.  259 
Nyansato,  concentrated  fly  area,  see  under  Nyasaland. 

Nyasa  Lake : 

Absence  of  G.  morsitans  from  belt  about  4  niile 
wide  along  south-west  shoie      -       -       -  1886 

Cattle  disease  round  Fort  Johnston  at  south  end  of, 
believed  to  be  due  to  bush  growing  up  again, 
Sharpe   2920 

South-east  coast,  fly  in  large  quantities,  but  no  big 
game  except  hippopotami,  1889-1906,  Johnston 

3160-4 

Water,  birds  in  large  quantities  between  Malombe 
and  Lake,  but  less  noticed  along  south-west  coast, 
Johnston    ------  3165-6 

Ny  as  aland : 

see  also  particular  places. 

Antelopes,  danger  of,  Taute,  p.  229 ;  Hamerton, 
p.  255. 

some  Areas  could  be  settled  if  it  were  not  for  fly, 
Sharpe    2719-21 

Cattle  of  value  in  soutliern  parts  for  agricultural 
purposes,  Garden       .       .       .       -       .  3953 

Clearing  of  Vegetation  : 

Difficulties,  Yorlce  p.  275 

Encouragement  of,  question  of,  Sharpe  2773-7 
in  May,  advocated,  Shircore       -       -       -  p.  274 
could  not  be  Paid  for  by  enhanced  value  of  land, 
as  population  too  scant  to  cause  demand,  Pearce 

4903-5 

not  Sufficient  protection  from  infection,  Pearce 

4906 

Suggested,  Mesnil,  p,  225  ;  Taute,  p.  230. 

round  Villages  in  fly  area,  and  beneficial  results, 

Shircore   3583-91 

round  Villages,  and  at  special  areas  along  roads, 
advocated,  Shircore        .       .       .       -  3669 
Conditions  quoted  in  support  of  transmission  from 
man  to  man,  May      -       -       -       -       -  p.  214 
Cow's  milk  and  meat  little  used  by  natives,  Sharpe 

2931 

District  Commissioners,  number  and  status,  Pearce 

4642-3 

Domestic  Animals  : 

not  Reservoirs  of  T.  rhodesiense,  Bagshawe  p.  288 
Reservoirs,   and   would   logically   have    to  be 
removed   along   with   game,   and  difficulties, 
Kinghorn       -       -       ■       -       ■       -  p.  260 
Flies  : 

alleged  Disappearance  after  most  of  game  killed 
off  by  rinderpest,  Bruce  -       -       -       -  p.  121 
Found  in  bush  only,  Sharpe       -       -       -  p.  273 
Less  in  contact  with  people  than  in  Congo,  as 
they  do  not  spend  so  much  time  by  water,  Stohr 

5808 

Fly  Areas : 

see  also  under  G.  morsitans  ielow. 
Native  po^Dulation,  removal  from  all  fly  areas  : 
Impossil)le,  Pearce  -       -       -       -  4873-8 
not  Recommended,  Hamerton  -       -       -  p.  256 
more  Noticed  than  formerly,  and  reasons,  but  no 
new  areas,  Sharpe  -       -       -       -       -  p.  273 
Removal  of  population  from,  Yorhe   -       -  p.  275 
Stable,  Sharpe  -       -       -       -      p.  272,  p.  273 
Game  : 

Free  shooting  areas : 

Difficulty  of  getting  returns  as  to  number  of 
animals  killed  by  natives  in  infected  area, 

Pearce   4686 

Result  of  free  destruction  of  game  in  fly-free 
area,  Pearce       .       .       -       -  4680-84 


Nyasaland — continued. 
Game — continu  ed. 

Increase  of,  so  as  to  damage  crops,  and  facilities 
for  destruction,  Pearce    -       -       -  4811-19 
Large  and  excessive  number  of,  Bruce       -  284-5 
Laws : 

Details  re,  Pearce  -       -       -       .  4792-801 

Relaxation,  question  whether  natives  would 
take  advantage  of,  Sharpe  -        2861,  2932-3 

not  specially  Unpopular,  Pearce  -  4780-1 
Minor   part   in   determination   of  concentrated 

areas,  Shircore  -  -  -  -  -  p.  274 
Percentage  infected  with  trypanosomes  in,  but 

result  misleading,  Bruce  -  -  -  p.  235 
Plentiful,  and  species  found,  Hamerton  -  p.  255 
Reserves,  particulars  re,  Sharpe  -  2851-8 
Supply  of  certain  natives  with  rifles  to  shoot. 

within  certain  radius  of   villages,  advocated, 

Shircore   3669 

Tolerant  of  trypanosomes,  Hamerton  -       -  p.  255 
Trypanosomes  found  in  blood  of,  Bruce      -  p.  235 
Game  Destruction  : 

not  Advocated  at  present,  and  domestic  animals 

not  well  suited  to  country,  Marshall  1905-7, 

1910-23 

in  all  Areas  in  proximity  to  civilisation,  desired 
by  general  piiblic.  Garden      -       -  4075-81 
proposed  Area  and  scheme,  Shircore  -  3740-64, 

p.  275 

Clearing   of   scrub,   estimated   cost   and  time, 
Shircore  -       -       3754-8,  3760,  3772,  4937-43 
Conditions  which  have  led  to  advocating,  Taute 

p.  230 

Danger  of  domestic  animals  becoming  reservoirs, 
Minchin  -       ■       -   1717-9,  1756-61,  1804-17 

Experiment  for  comparison  with  results  obtained 
elsewhere  suggested,  Dalziel  -       -       -  p.  250 

by  Hut-tax  labour  suggested.  Shir-core  3756-8 

South-West  would  be  most  suitable  part,  Johnston 

3091 

rovind  Villages  : 

Allowed  if   game  troublesome,  and  question 
of  extension  of  policy,  Sharpe     -  2859-63 
Difficulty,  Sharpe  -----  2946 

G.  MORSITANS  : 

Areas  : 

Game  found  in  some  parts  but  no  fly,  according 
to  natui'e  of  country,  Shircore     -  3610-1 

with  little  or  no  Game,  no  cattle,  Sharpe  2913-7 
Breeding  grounds  : 

Information  deficient,  Marshall      -  1893-4 

Pupate  in  concentrated  areas  because  there 
over  long  time,  rather  than  from  suitability 
of  areas  for  pupation,  Shircore  -  4983-5 
Concentrated  areas  : 

Breeding  grounds  during  dry  season,  Shircore 

Character  of  vegetation,  &c.,  and  possibility  of 
clearing  and  effects  expected,  Shircore 

4944-75,  4956,  4989 
Character  of   water  found,   and  difficulty  of 
draining,  Shircore       -       -       -  4969-72 
Conditions  necessary,  Shircore       4973-5,  4990, 

4969-9 

no  Examples  observed  through  two  successive 
years,  Shircore    -----  4936 

Fly  not  likely  to  establish  itself  elsewhere  after 
destruction  of,  Shircore      -       -       -  4945 

Method  employed  in  determining,  Shircore 

4976-82 

Occurrence  thought  to  be  constant,  Shircore 

4913 

Particulars  re  congregation  during  dry  season, 
and  steps  should  be  taken  to  destroy,  Shircore 
3599-606,  3661-4,  3669-73, 3719-27,  3759-64, 
3783-91,   4944-52,    4960-4,    4980,  4991-7, 

p.  273-4 

Seasonal  spread  from,  described,  Shircore  p.  274 
Distribution,  Shircore  .  .  .  3719-32 
Increase  of,  in  districts  with  or  without  game, 

Marshall  2019 

Infected  with  T.  simise,  Dalziel  -  -  -  p.  249 
Large   quantities  of,  in  places  where   little  or 

practically  no  game,  many  cases  known,  Sharpe 

2679-80,  2734,  2811-5,  2824-38,  2842-5,  2890-2 
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Nyasalaiid — continued. 

G.  MOESiTANS — continued. 

Results  of  experiments  in  feeding  monkeys,  dogs, 
and  goats  on,  Bruce       -       -       -     pp.  236-8 
no  Seasonal  differences  in  number  noticed.  Garden 

3967 

not  Seen  above  3,000  or  3,400  feet,  Shmye  ■  2843, 

p.  273 

Spread  of,  and  question  of  reason       -       -  1886 
Spread,  difficulty  of  estimating,  Pearce       -  4656 
Trapf)ing  of,  by  natives  or  animals  covered  with 
sticky  siibstance,  advocated,  Sliircore      -  3669 
would  not  Travel  to  other  regions  after  destruction 
of  concentrated  resort  No.  1,  as  surroundings 
unsuitable,  Sliircore       -       -       -  4946-9 

no  Gr.  palpalis  in,  Brvce,  107,  146-8 ;  Pearce,  4655. 

Gr.  fusca  found  in,  Sharpe      -        -       -       -  p.  272 

Goats  unhurt  by  bites  of  morsitans,  but  those  brought 
from  other  districts  killed,  Sliarpe      -       -  273 

Infected  area,  native  population  removal  to  non- 
infected  parts  possible,  Pearce    -       •  4870-2 

Mortality,  causes,  Sliircore,  3561-3  ;  Pearce,  4894-7. 

North,  co-existence  in  '80's  and  '90's  of  ily,  buffalo, 
and  humped  domestic  cattle,  Johnston  3083-4 

Oxen  transport,  disadvantage  of  existence  of  fly, 
Sharpe    2926-30 

Population  : 

Increase  of,  since  stopping  of  slave  raiding,  Bruce 

308 

Tendency  to  drive  away  wild  game  and  fly,  Bruce 

309-12 

Proclaimed  Area  : 

Extent  and  population,  and  boundaries,  Pearce, 
4858-65  ;  Bruce,  p.  235. 

Tillages,  size  and  distribution,  Pearce  4866-7 
Royal  Society's  Commission,  evidence  that  disease 

due  to  T.  rhodesiense,  Kinghorn         -       ■  p.  259 
Sleeping  Sickness  : 
see  also  under  T.  I'hodesiense. 

absent  in  Areas  where  antelope  abound,  but  latter 
always  a  potential  reservoir,  Hamerton    -  p.  255 

Amount  and  status  of  disease,  Marshall     -  p.  268 

few  Cases  in  last  nve  years,  and  question  whether 
man-to-man  infection,  Bruce  -       -  236-40 

Cases  in  almost  all  villages,  Sliircore  -  3696-7 

Cases  mostly  in  Dowa  district,  and  nature  of 
district,  Sharpe      .       .       .       .  2933-9 

one  Case  of  trypanosomes  being  present  in  blood 
for  long  time  without  showing  definite  increase, 
Sliircore   3704-5 

Cases  to  be  foimd  wherever  wild  game  with  T. 
brucei  in  blood  and  G.  morsitans,  Bruce      ]  062 

some  Cases  in  gameless  districts,  Slimye  2839-41 

Caused  by  infection  of  man  with  T.  brucei  from 
game,  Taute    -       -       -       -        ■       -  p.  229 

Children  found  with,  Sliircore    -       -       .  3638 

Comparison  with  Uganda,  Hodges,  1598-9  ;  Shir- 
core,  3544,  3555-6. 

Concealment  by  natives,  Sliircore,  3689-90  ;  Hamer- 
ton, p.  254. 

Difference   in  virulence   from  that    in  Uganda 
possibly  due  to  G.  morsitans  being  less  fond  of 
human  blood,  Miiicliin    -       .       .       .  1737 
Distinct  from  Uganda  type,  Neave     -  4320-22 
Due  to  different  trypanosome,  Init  practically  same 
disease  as  Congo  sleeping  sickness,  Yorlce 

537-57 

Entomological  experiments  especially  necessary, 

Marshall   2044 

Epidemic : 

not  Anticipated,  Sliircore       -       -  3781-2 

Possibility  of,  Plimmer  -  -  •  3245-6 
First  reported  in  1908,  Pearce  -  -  4646,  4649 
Ply  especially  abundant  where  most  cases  found, 

Sliircore  -------  3701 

History  of  early  investigations,  Bruce  -  p.  241 
Importation    from    the  Congo    and  consequent 

prevention  of  immigration,  Pearce  -  -  4653 
l^robably  Imported,  Pearce  -  -  -  4802 
Increased  number  of  cases  due  to  more  efficient 

search,  and  no  proof  of  actual  increase, Pearce 

4804-10 

Increasing  slightly,  and  likely  to  spread,  and 
reason,  Sliircore     3566-7,  3632-5,  3690,  3773-6 


Nyasaland. — continued. 

Sleeping  Sickness — cmitinued. 

little  Information  obtainable  from  natives,  Sliircore 

3698-700 

not  Introduced  from  Lake  Tanganyika,  but  an 
endemic  disease,  Bruce  -       -        1 ;  P-  239-40 
Larger  number  nearer  to  game  in  fly  areas,  Sliircore 

3636 

Man  infected  with,  in  1908  and  now  quite  well, 
Pearce    ------  4646-8 

Man-to-man    infection,    question   of  possibility, 
Minchin  1791 

Man  as  reservoir : 

Importance  not  sufficiently  considered,  Marshall 

268-9 

Unimjjortance  perhaps  due  to  fact  that  they  move 
about  very  little  when  ill,  Hamerton    -  p.  255 
Mortality,  Bruce,  46;   Sharpe,  2922-3;  Sliircore, 
3565. 

Natives  recovering  after  15,  13,  and  7  months,  and 
one  still  alive  since  1908,  Marshall  2081,  2151-3 
considered  a  New  disease,  Plim  mer    -       -  3407 
Number  of  cases  in  1911  and  1912,  Pearce 

4807-10 

Number  of  cases  discovered,  Sharpe  -  2673,  2735 
Number  of  trypanosomes   in  l:)lood  of  patients 

varies,  Hamerton  -  -  -  -  -  p.  254 
an  Old-established  disease,  Sliircore  -  3649-51 
Periodicity  in  number  of  trypanosomes  in  blood 

noted,  Hamerton  -  -  -  -  -  p.  254 
Population  more  or  less  immune,  Sharpe  2895-6 
Possibility  of  ca?es  being  found  in  new  areas  if 

search    more   thorough,   but   not  considered 

probable,  Pearce  -  -  .  .  4879-81 
no  Post-mortem  examinations  made,  Stohr  5830 
Preventive  measures  : 

Game  clearing  suggested,  and  study  of  fly,  Stohr 

5834-6 

Medical  officers  on  special  duty,  Pearce  4673 
Need    to    co-operate    with    Governments  of 
Rhodesia  and  Portuguese  East  Africa,  Murray 

p.  262 

Proclamation  of  infected  area,  Pearce  4672 

Restriction  on  shooting  game  withdrawn  in 
infected  area,  Pearce  -  -  -  -  4672 
larger  Proportion  of  males  w  ith,  Sliircore  3638-40 
Racial  history  of  infected  natives  should  be  studied, 

Austen  and  Bagshawe  -  -  -  -  j)-  292 
Said  by  natives  to  have  existed  in  man  from  time 

immemorial,  Sharpe  -  -  2895,  2908-12 
Segregation   camps  not   necessary   with  jiroper 

clearings  round  villages,  Sliircore  -  -  3707 
Slow  spread  probably  due  to  sparse  population, 

Pearce  4869 
Special  type,  Pearce  -----  4654 
not  Spi'ead  and  not  epidemic,  Hamerton  -  p.  254 
Sum  spent  on,  Pearce  -  -  -  4890-2 
Symptoms,  Bruce  -  -  -  -  p.  241-2 
South-west,  birds  less  abundant  than  in  other  parts, 

Johnston  3168-70 

Stock  : 

East  Coast  fever  and  redwater  the  other  serious 
diseases,  but  less  serious  than  trypanosomiasis. 

Garden  3968-9 

Kept  in  great  numbers  in  northern  portions,  but 
fly  a   serious    hindrance    to   development  of 
industry.  Garden    -       -       -       -  3948-52 
Stock -i-aising  among  the  Angornis,  but  fly  not  a 
serious  question  from  point  of  view  of  native  stock- 
raising,  Sharpe  -----  2924-5 
T.  gambiense,  absence  of  epidemics  due  to  absence 
of  G.  palpalis,  Bruce  -----  146-8 
T.  brucei  vel  rhodesiense,  experiments  re  advocated, 
Mesial  p.  225 

T.  RHODESIENSE  : 

Characteristic  of,  Bruce  -  -  -  -  p.  239 
Investigations  on,  Taute  -  -  -  -  p.  228 
Trypanosomiasis  among  Cattle  and  Animals  : 
Cattle  sometimes  recovered,  Garden  -  4039-40 
Kinds  of  wild  animals  infected  with  trypanosomes 
in,  and  details,  Bruce  -  -  ■  P-  235-6 
Prevalent,  Hamerton  -  -  -  -  -  p.  255 
not  Recognised  as  dangerous  to  swine.  Garden 

4042-3 
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Nyasaland — continued. 

Teypanosomiasis  among  Cattle  and  Animals 
— continued. 

Species  of  trypanosomes  found  in  various  animals , 
Hamerton       -       -       -       -       -        -  p.  255 

Summary  of  investigations  on  infection  of  wild 
game  in,  with  trypanosomes,  Bruce       p.  235-6 
Trypanosomiasis  not  found  in  legions  free  from  fly, 
Hamerton  -       -       -       -       -       -       -  p.  255 

chief  Veterinary  officer,  functions,  Garden,  3899-900, 
4072-4. 

OCKENDEN,  C.  O.,  1st  Grade  Resident  Nyasalaud 
Protectorate         -       -       -       -       -       -  p.  262 

Ockenden,  Mr.,  Senior  Resident  Magistrate  of  Centi-al 
Angoniland,  estimate  of  niunbers  of  game  in  district, 
Bruce  p.  235 

Okowango  Yalley,  disappearance  of  fly  with  disappear- 
ance of  buffaloes,  Selous       ....  2955 

Oribi,  Trypanosomes  found  in,  Bruce       -      p.  235-6 

Pamalombe,  Lake,  G.  morsitans  on  eastern  side  in  larofe 
quantities,  but  no  big  game,  Sharpe      2C34-8,  2844 

Panama  Canal  Area  ,  Darling's  work  on  spirochajtes  in, 
illustrative  of  inconstancy  of  cross-inoculation 
method,  Ashivorth  4192 

PASKE-SMITH,  R.,  District  Commissioner,  Uganda, 

p.  262-3 

PEARCE,  Major  F.  B.,  C.M.G,,  late  Deputy  G-overnor 
of  Nyasaland,  Resident  at  Zanzibar       -  4637-4909 

Pecaud,  ,  reference    -       -       -       -       -  p.  287 

Petauke  District,  examination  for  sleeping  sickness 
and  result     -       -       -       -       -       -       -  p.  281 

Pettenkoffer,  ,  reference    -       -       .       -  3423 

Pigs  : 

Infected  with,  andapparently  injured  by,  T.  gambiense 
in  S.  Nigeria,  and  possible  reservoirs,  Horn 

5115-21 

Susceptibility  to  T.  simia;  and  T.  pecorum,  Bruce 

p.  234 

Piroplasmosis,  cattle  become  immune  unless  in  tick-free 
area,  Sevan  952 

PLIMMER,  H.  G.,  M.R.C.S.,  P.R.S.,  F.L.S.,  F.Z.S., 

Evidence  of   3236-3535 

Work  on  possible  granvdar  stage  of  trypanosomes 

referred  to   4302 

Pollard,  — ,  conclusion  from  work  of,  on  immunity  of 

cattle  in  Nigeria,  Bagshawe  -  -  -  -  p.  287 
Porcupine,  examined  and  found  from  infection,  Bruce 

p.  236 

Portuguese  Congo,  see  San  Salvador  district. 

Portuguese  East  Africa: 

Area  from  which  game  said  to  be  cleared,  and 
investigation  might  be  made,  Marshall     -  2123-8 
Disease  due  to  T.  rhodesiense,  Kinghorn        -  p.  259 
Existence  of  G.  morsitans  where  game  absent, 

1885, 1962-6 

Experiments  on  German  boundary.  Hardy  -  p.  256 
Mechanical    transmission,    case    reported  from, 

Marshall  -  2155,2170 

Preventive  measures,  need  to  co-operate  with  Goveni- 

ments  of  Rhodesia  and  Nyasaland,  Murray  p.  262 
Portuguese  South-East  Africa,  absence  of  cases  of 
sleeping  sickness  as  stated  by  Dr.  Taute,  doubted 
Yorke 

Portuguese  Nyasaland,  investigations 

and  results,  Taute 
Poulton,  Professor,  E.  B.,  reference  - 

Principe  Island: 

Area,  position,  &c.,  Johnston  -  -  3120-5,  3194-5 
Birds  on,  Johnston  .....  3139 
Case  of,  quoted   as  proof  that   G.    palpalis  only 

important  carrier  of  T.  gambiense,  Kojjke  -  p.  224 
no  Evidence  of  cattle  having  suffered  particularly 

from  association  with  gaboon  fly,  Johnston  3230 
no  Guinea  fowl  heard  of,  Johnston  -  3192-3 
no  Indigenous  mammals  except  bats,  but  some  feral 

cattle  and  pigs,  Johnston  -  -  -  3126-35 
Introduction  of  monkeys  not  heard  of,  Johnston 

3145 

Intended  to  be  used  as  depot,  but  cattle  become 
feral,  Johnston  ------  3231 

no  Measures  taken  to  prevent  natives  infected  with 
sleeping  sickness  going  to,  Gamble     -       -  5466 


637-41 
re  infected  game 

-  p.  229 

-  1749 


Principe  Island — continued. 

Nagana,  Johnston   3229-36 

Natives  from  San  Salvador  district  recruited  to  work 

in  cocoa  plantations.  Gamble  -  -  -  5464 
Pigs,  cases  of  infection  without  apparent  disease 

quoted,  Bagshawe  -  -  -  -  p.  287-8 
Slaughtering  of  animals,  Gamble  -  -  -  5473 
Sleeping  sickness,  history  of ,  source  of  infection,  &c., 

Johnston  -  -  -  3136-41,  3196-200,  3214-6 
Trapping  of  flies,  Woosnam,  2290 ;  Johnston,  3081  ; 

Bagshawe,  p.  290. 
Wild  pigs,  Johnston      ....  3151-3 
Pi'oclaimed  area,  definition,  J5rMce     -       -       -  p.  232 

Guittah  District : 

Species  of  flies  found,  Con.nal        -       -       -  p.  248 
no  Tiypanosomiasis  among  men  or  animals,  and 
trypanosomes  discovered  in  rat  only,  Connal  p.  247 

Rabbits : 

Duration  of  life  after  infection  with  T.  brucei,  Bruce 

p.  233 

Insusceptible  to  T.  simise  and  T.  vivax,  Bruce  p.  234 
Ranken,  Colonel,  references,  3255,  3256,  3257,  3269, 
3273,  3371,  3375-7,  3395-6,  4504-7 

Rats : 

Insusceptible  to  T.  vivax  and  T.  simise,  Bruce  p.  234 
very  Susceptible  to  T.  lewisi,  but  unharmed  thereby, 

Ashworth   4246-48 

Susceptible  to  T.  biaicei,  Bruce  -  -  -  p.  233 
should  be  Used  for  experiments  with  hviman  serum, 

Austen  and  Bagshawe  -  -  -  -  p.  291 
White  : 

Duration  of  life  after  infection  with  T.  brucei, 

Bruce  p.  233 

Susceptibility  to  T.  pecorum,  Bruce  -  -  p.  234 
Reed-buck,  infection  with  certain  trypanosomes,  Bruce 

p.  232,  p.  235-6 

Reptiles : 

as  Pood  for  flies,  see  under  Flies, 
as  Reservoirs  of  trypanosomes,  no  evidence  of,  Dulce 

1106-7,  1300 

Reservoirs,  see  under  Trypanosomes. 
Rhodesia : 

see  also  Northern  Rhodesia  and  Southern  Rhodesia. 
Antelopes  : 

Important  reservoir,  Taute        -       -       -  p.  229 

Infection,  Dahiel  -  -  -  -  -  p.  249 
Clearing  of  vegetation,  difficulties,  Yorhe  -  p.  275 
Domestic  animals  not  reservoirs  of  T.  rhodesiense, 

Bagshawe  -  -  •  -  -  -  -  p.  288 
Experiments  re  T.  brucei  vel  rhodesiense  advocated, 

Mesnil  p.  225 

Game-clearing    advised    and   suggested  methods, 

Mesnil,  p.  225;  Boubaud,  p.  227;   Grey,  p.  254; 

Taute,  p.  230  ;  Yorke,  p.  275-6. 
Game  laws  considered  hardship  to  natives,  Hawkins' 

p.  258 

G.  morsitans,  parasites  of,  Lloyd  -       -       -  p.  268 
Investigations  on  T.  rhodesiense,  Taute         -  p.  228 
Sleeping  Sickness  : 

All  cases  associated  with  rivers,  Neave        -  4404 
Caused  by  infection  of  man  with  T.  brucei  from 
game,  Taute  -       -       -       -       -       -  p.  229 

no  Conclusive  proof  of  conveyance  by  morsitans, 
Neave     -------  4391 

considered  Endemic  and  to  have  always  existed, 
Bruce    -       -        .....  44-5 

Difference   in  virulence   from   that   in  Uganda 
possibly  due  to  G.  morsitans  being  less  fond  of 
human  blood,  Minchin   -       -       -       -  1737 

Preventive  measures  : 

Difficulties,  Yorke  p.  275 

Need    to    co-operate  with    Governments  of 
Nyasalandand  Portuguese  E.  A.iv\ca,,  Murray 

p.  262 

Removal  of  population  from  fly  areas,  objections, 

Yorke  _     -       -  p.  275 

Racial  history  of  infected  natives  should  be 
studied,  Austen  and  Bagshawe  -  -  -  p.  292 
Special  type,  Pearce  -  -  -  -  -  4654 
Symptoms,  Stohr  ....  5653,  5665 
T.  rhodesiense  probably  not  a  new  disease  in,  but  no 
proof,  Yorke      -----  658-62 
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Rinderpest : 

Appeared  concuri'ently  with  disapi~>earaiice  of 
G.  morsitans,  but  causal  connection  not  proved, 
Neave  4382 

Disappearance  of  fly  witii  game,  more  than  one 
explanation  possible,  Mincliin    -       -  1823-5 

Disappearance  of  flj  after     ...       -  1886 

Fly  believed  by  many  people  to  be  cleared  out  by,  as 
well  as  game,  Bruce  -----  321 

Flies  considered  to  have  died  from  taking  blood  of 
diseased  animals,  Selous     -       -       2997,  3005-8 

in  German  East  Africa,  preventive  game  destruction, 

Hardy  p.  25(? 

Ringenbach,  -- — -,  i-eferences  -  -  p.  227,  p.  264 
Ritchie,  G.  B.,  burning  experiment  referred  to,  Pearce. 

4849-53,  4884 

Roads : 

Clearing,  difficult,  as  natives  will  not  work  in  wet 
season,  Pearce    -----  4692-4 
only  Stated  routes  should  be  used  through  fly  areas, 

p.  285 

Robertson,  Miss,  work  of.  Ashworth  4176-8,  4255,  4298 
Ross,  Sir  Ronald,  reference,  Mincliiti        -       -  1842 

ROUBAUD,  Monsieur  E.,  Chef  de  Laboratoire  a 
rinstitut  Pasteur.  Paris  • 

Evidence  -      P-  226-8 

Report  to  15th  International  Congress  of  Hygiene 
and  Demography  at  Washington  1912,  Mesnil 

p.  225-6 

References  p.  217,  p.  264 

Roux,  Dr.,  case  of,  Bruce,  238;  Shircore,S626-9. 
Royal    Zoological   Society,   paper    read    before,  by 

Dr.  Torke,  reference.  May  -  -  -  -  p.  279 
Riikuru  River,  no  fly  in  upper  valley  though  game 

abundant,  Sharpe  -       -        -    2846-50,  p.  273 

Rukusi  areas,  examinations  for  sleeping  sickness  and 

results  p.  281 

Ruo,  suggested  district  for  game-clearing  experiment. 

Green    -       -       -       -       -       -        -       -  p.  253 

Sabi  game  reserve,  North  East  Transvaal,  disappearance 

of  fly  since  rinderpest,  although   a  few  buffaloes 

survive,  .Se/oM.s  .  -  -  -  '2997,  3005-6 
Sable,  examined  and  found  free  from  infection,  Bruce 

p.  236 

San  Salvador  District  (Portuguese  Congo) : 

Blood-sucking  arthi-opods,  species  found,  Gamble 

5415 

Child  population  among  polygamists  and  mono- 
gamists. Gamble-       .        -        -       .  5541-2 

Clearing  of  vegetation  provided  for  hy  regulations 
but  cannot  be  carried  out.  Gamble      -  5461-3 

Dry  season,  Gamble       -----  5485 

Flies  : 

All  sent  for  investigation  from,  paljialis.  Gamble 

5355 

Confined  to  watercourses.  Gamble       -        -  5351 
Numerous  in  district  but  not  in  town.  Gamble  5350 
Possiliility   of    finding   concentrated   areas  and 
clearing  them,  Gamble    -       -       -  5487-9 
Game  : 

Amoimt  uncertain.  Gamble  -  -  5345-7 
Probably  not  important  food  of  G.  palpalis.  Gamble 

5476 

Scarce,  Gamble  -  -  -  -  5475-8,  5526-29 
G.  palpalis  plentiful,  thoiigh  game  scarce,  Gamble 

5479 

Malaria,  no  deaths  due  to,  Gamble  -  -  -  5343 
Natives  : 

Attendances  for  medical  treatment  and  i^roportion 
of  cases  of  sleeping  sickness.  Gamble  5329-30 

Inliabit  neighbourhood  of  water  and  fish  constantly. 

Gamble   5322 

Pigs  and  goats  kept  but  not  examined  for  trypan- 

osomes,  examination  advisable.  Gamble  5467-74 
Pneumonia,  deaths  from.  Gamble  -  -  5535,  5842 
Population  and  extent.  Gamble  -  5332,  5530-3 
Recruiting  of  natives  from,  for  cocoa  plantations  in 

Principe  Island  -       .       -       -       .  5464 

Sleeping  Sickness : 

Adult  patients  outnimil)er  children.  Gamble  5539 

All  ages  equally  liable  to  infection,  but  women 
and  children  more  exposed,  Gamble         -  5540 

Amount,  Gamble       •       -     5323-31,  5393,  5453 


San  Salvador  District  (Portuguese  Congo) — continued. 
iSleeping  Sickness — contrnued. 

Carrier,  no  proof  of  other  than  G.  palpalis,  ljut 
stomoxys  may  be  carrier.  Gamble  -  -  5490 
many  Cases  doulitless  undiscovered,  Grtwi&Ze  5332-5 
Chief  cause  of  mortality,  Gamble  5339-42,  5536 
Children,  proportion  of.  among  patients.  Gamble 

5537-8 

both  Chronic  and  acute  type  found,  Gamble  5357-9 
Deaths,  no  statistics  as  to  number.  Gamble  5534 
Duration,  Gamble  .  -  .  .  5404-6 
Epidemic  in  1882  but  no  evidence  in  regard  to 
previous  existence.  Gamble  -  -  5392,  54-f2 
Natives  'recognise,  as  sepai-ate  disease  and  have 
name  and  treatment.  Gamble  -  -  5336-8 
Symptoms,  GamJyle  -  5399,  5401-2.  5407,  5409 
Treatment,  nature  of,  Gavible  5425-34,  5492-5519 

Taljanus  claripes,  common,    and    frequently  bites 
natives.  Gamble  5417-20 

Tal)anus  congoiensis,  common,  and  frequently  bites 
natives.  Gamble  -----  5417-20 

Ticks  common  on  dogs  but  do  not  attack  human 
beings.  Gamble  -----  5422-3 

Tick  fever,  not  found.  Gamble       -       -        -  5424 

Trypanosomiasis  among  domestic  animals,  amount. 
Gamble   5379-81 

Tuberculosis  and  syphilis,  prevalence  of.  Gamble 

5387-90 

Vegetation  and  amount  of  game,  Gamble  5345-9 
San  Thome : 

no  G.  paljialis,  and  no  sleeping  sickness.  Kophc]).  224 
no  Mammals  practically,  but  monkeys  introduced, 

Johnston  3150,  3153 

Sander,  Dr..  reference   2020 

Sanderson,  Dr.  Meredith,  references  1841.2081.  2151-3, 

p.  241 

Schirati,  game-clearing  experiment  on  island  near  Lake 
Victoria,  failure  of,  described.  Hardy     •       -  p.  256 

Sehungwe : 

.see  also  Busi  River. 

Dogs,  not  tolerant  of  trypanosomes,  Stohr  -  5606 
Fly  Area : 

Distance  from  Mafungabusi  area  and  possil)ility  of 

interchange  of  flies,  Sevan  -  -  806-11 
Extent  and  advantages  and  disadvantages  for  gauie- 

clearing  and  fencing  expei-iment,  Stohr  5582-91 
Fly  destroyed  by  rinderpest  but  death  of  domestic 

animals  renewed  with  its  retui-n,  Stohr  5681-2 
Game-clearing  experiment,  see  that  title  below. 
Man  very  hard  to  infect  but  not  immune,  and 

presence  of  fresh  blood  recently  introduced  may 

be  the  reason,  Stohr  -  -  -  5699-705 
Native  theory  that  goats  unliarmed  l:»y  fly  before 

rinderpest  but  killed  since.  Stohr  -  -  568] 
Natives  removed  on  account  of  disease,  Stohr  B833 
Natin-e  of  vegetation,  Yorhe  -  -  -  663-7 
Numl)er  of  flies  foimd  on  backs  of  persons  while 

moving,  Yorhe        -----  668-9 

Population,  Stohr   5594 

Sheep,  absence  of  immunity  proljably  due  to  being 

recently  imported,  Stohr  -  -  5691-3 
Sheep  and  goats  kept  but  decreasing,  and  no  cattle 

except  on  edge  of  fly  area,  Stohr     -  5678-9 

Size,  &c.,  Yorhe   467-70 

Game  : 

most  Abundant  in  flat  country  with  dambos,  Stohr 

5634 

Clearing  of  l:)ig  game  from  fly  area,  impractical^ility, 

Bevan     -      '   930-6 

Plentiful,  and  kinds  present.  S^o/m-     -  5629-31 
Game-clearing  Experiment  : 

Advantage  of,  over  fencing  in  of  area.  Yorhe 

479-82 

suflacient  Data  to  justify.  Stohr  -  -  5837-9 
and  Fencing  : 

Chances  of  good  residts  diminished  by  departiu-e 
of  people  and  domestic  animals,  Stohr  5674, 

5683.  5819-20 
small  Danger  of  animals  or  fly  returning.  Stoh  r 

5782,  5788-90 

Employment  of  large  number  of  native  police 
would  be  necessary,  Stohr    -       -  5815-18 

Exclusion  of  game  by  artificial  means  not 
suggested,  Stotir         -       -       -        -  5612 

Suggested,  Yorhe  p.  276 
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Sebungwe — continued. 

Game-cleaetng  Experiment — continued. 

Good  f)lace  for  game-clearing  if  whole  patch  could 
be  cleared,  Bruce    -       -       -      208-11,  215-7 
proposed  Methods,  Yorhe,  474-9,  594-607  ;  Stohr, 
5591-3. 

Period  before  results  could  be  obtained,  Yorhe  408 
Pi'acticability  of,  YorTce  ....  694-8 
Qilestion  of,  Woosnam  -  -  -  2410-2 
Risk  of  population  being  more  bitten  as  game 
disappeared  would  have  to  be  faced,  but  small, 

Stohr   5714-5.  5721 

Suggestion,  Yorhe      .....  406-7 
Vitiation  probable  by  continuance  of  animals  such 
as  bush  pig  and  baboon,  and  by  migration  of 
flies,  Marshall        ....  2119-23 
G.  morsitans,  man  not  an  important  reservoir,  as 
disease  too  rapid,  Stohr      -       -       -  5610-11 
Goats  : 

Die  in  rains  but  not  in  dry  season,  but  no  experi- 
ments made  as  to  tolerance  as  distinct  from 
immimity,  Stohr     ....  5607-8 

Immune  before   rinderpest   biit   not   after,  but 
whether   present   individuals   descended  from 
immime  ones  imknown,  Stohr        -  5681-2 
Sleeping  Sickness  : 

Cases,  Yorhe      ......  416 

Examination  of  natives  described,  Stohr  5763-5 
Number  of  cases  examined  and  details  of  one,  Stohr 

5661-3 

Outbreak,  Bevan  ....  918-22 
Percentage,  and  greater  prevalence  among  adult 

males,  Stohr  ......  5595 

Spread  of,  not  j)roved,  and  no  need  for  immediate 

measm'es,  Stohr      ....  5844-5 

Segregation  of  Sick: 

Advocated,  Mesnil,  p.  225  ;  Bruce,  p.  244-5  ;  BalrAel, 

p.  251 ;  Hamerton,  p.  256  ;  Taute,  p.  266. 
Described,  Dreiv,  4487-9  ;  Pearce,  4675. 
Important,  but  only  where  there  are  fly,  Shircore 

3595-7 

Practised  by  German  Sleeping  Sickness  Commission, 
Horn   5225-27 

would  not  Reach  those  in  early  stages  who  are  most 
dangerous  reservoirs,  Bouffard    -       -       -  221 

Shunned  at  fii-st,  but  aftei-wards  not  resented.  Drew, 
4483-5 ;  Fearce,  4674-5. 

SELOUS,  E.  C. : 

Evidence  of   2951-3046 

Opinion  on   mutual  dependence  of  game  and  fly 
quoted,  Sharpe  -       -       -       -       -       -  273 

References,  Woosnam,  2240;  May,  6223. 

Senegal : 

Game-clearing  experiment  recommended,  Bouhaud 

p.  227 

Upper,  suggestions  for  destruction  of  fly  areas, 
Bouffard  p.  218 

Serenje : 

Sleeping  sickness,  cases  examined,  Kinghorn  -  p.  259 

West  I)istrict  : 

Flies,  distribution  and  position  of  fly  belt  -  p.  282 
Examination  for  sleeping  sickness,  and  result 

p.  282 

A  few  cases  of,  on  high  ground  near,  Neave  -  4409 
Serum,  hiiman,  eifect   on   trypanosomes,  see  under 

particular  trypanosomes. 
Sesse  Archipelago,  see  under  Victoria  Nyanza. 

SHARPE,  SiE  ALFRED,  K.C.M.G.,  C.B. 

2664-2950,  p.  272-3 

Sheep : 

Duration  of  life  when  infected  with  T.  brucei  vel 

rhodesiense,  Bruce  -  -  -  ■  -  p.  233 
Insusceptible  to  T.  simias,  Bruce  -  -  -  p.  234 
no  Recovery  heard  of.  Garden  -  -  4048-50 
AS  Reservoirs  : 

Dangerous,  as  capable  of  can-ying  trypanosomes 
without  developing  disease,  Bagshawe     -  p.  287 

Experiments  in  infecting,  with  T.  gambiense,  and 
restdts,  Bagshawe   -       -       -       -       -  p.  287 
Susceptiljle    to    certain    uypano  somes,  Bouffard, 

p.  219  ;  Bruce,  p.  234. 
T.  gambiense  very  mild  in,  but  T.  rhodesiense  vel 

brucei  fairly  fatal,  Bruce   -  -       -  88-9 


Sheep — continued. 

T.  pecorum  fatal  to,  Bruce     -       -       -       .p.  233 
Used   as    experimental  animal  with  T.  cazalboui, 
Bouffard  p.  219 

Sheep-ked,  hereditary  infection  with  crithidiain  puparia 
of,  A  shworth   4303 

SHIRCORE,  J.  0.,  M.B.,  B.Ch.(Edin.),  Medical  Officer, 
East  Africa  : 
Desci'iption  of  N^yasaland  sleeping  sickness,  Bruce 

p.  242 

Evidence  of  -  -  -  -  3536-3791,  4910-99 
Suggestions  on  limitation   and  destruction  of  G. 

morsitans  -  -  -  .  .  p.  273-5 
References,  Marshall,  2130  ;  Fearce,  4846  ;  Bruce, 

p.  241. 

Shire  River,  extent  of,  Garden  ....  4022 
Sikasso,  sleeping  sickness  found  at,  Bouffard     -  215 
Sitchitambo-Kanduza  fly-belt,  examined  for  sleeping 
sickness  by  Dr.  R.  S.  White,  and  result  -       -  p.  283 

Sleeping  Sickness : 

see  also  Trypanosomiasis. 
Acute  Cases : 

Ending  in  epileptoid  attacks,  description,  Drew 

4492,  4497-501,  4529 
(Edema  of  eyelids  common  in  early  stages.  Drew 

4524-5 

(Edema  of  limbs  not  found  in  early  stages.  Drew 

4526 

Pi'oportion  and  details,  Drew     -       -  4516-21 

among  Untreated  patients,  keratitis  not  found. 

Drew   4522-3 

Age  of  patients.  Drew,  4533-4 ;  Gamble,  5361-3. 
Arab  references  to,  in  12th  century,  Johnston  3101-3 
Bibliography,  Bruce      -       -       -       -      p.  245-7 
Cases  not  diagnosed  as,  formerly,  Selous  2995-6 
Cases  found  in  comparative  absence  of  flies,  and 

example,  Mesnil  -  -  -  -  -  p.  224 
two  special  Cases  of,  morphologically  alike,  but  one 

acute  and  one  chronic,  Flimmer  -  -  3304-14 
no  Case  recalled  among  men  while  shooting,  Sharpe 

2671 

Children  would  probably  be  more  liable  to,  and  cases 
often  confused  with  malarial  fever,  Horn  5130-4 

Chronic  Course  : 

Account  of  case.  Drew  ....  4493 
Patient  a  reservoir  of  infection.  Drew  -  4494 
no  Symptoms  in  early  stages,  and  diagnosis  only 
possible  by  palpation.  Drew  -  -  -  4528 
occurs  in  Untreated  patients.  Drew    -       •  4495 

Commonest  on  main  traffic  routes,  and  resulting 
theories.  May    -       -       -       -       -       -  p.  214 

Connection  with  game,  question  of,  Ashworth, 
4120-4  ;  Drew,  4592  ;  Fearce,  4666  ;  Stohr,  5635  ; 
Bouffard,  p.  216  ;  Taide,  p.  231. 

Co-operation  of  English  and  Germans  in  investiga- 
tions, Hoering    -       -       -       -       -       -  257 

Curable  if  taken  in  early  stage,  Flimmer  3257-8 

Cure,  natiu-al,  considered  possible,  and  examples, 
Bouhaud  p.  227 

Death,  cause  of,  Flimmer,  3274-80 ;  Gamble,  5448-9. 

Definition,  Bruce   -       -       •       -       -       -  p.  231 

Diagnosis  : 

by  Cultivation,  advantages  and  disadvantages,  and 
further  trial  advocated,  Austen  and  Bagshawe 

p.  291 

Difficulty  of  distinguishing  between  T.  gambiense 
and  T.  rhodesiense  clinically,  Yorhe  -  567-75 
Gland  enlargement  not  conclusive  symptom,  Stohr, 

5762 ;  May,  6196. 
by  Gland  puncture  : 

Detects  disease  but  not  kind.  Drew  -  4451-53 
Easier  in  Rhodesian  than  in  Congo  disease, 
and  example,  Stohr  .  -  -  5665-6 
Usual  and  valuable.  Gamble  -  -  5395-7 
by  Palpation  of  glands,  preliminary  to  blood- 
testing,  May  6173-4 

being  Discovered  in  new  areas,  Fearce  -  4760-1 
Early  stage,  trypanosomes  very  scanty  in  blood, 

Bouffard  p.  215 

Europeans  : 

Case  described,  Gamihle  -  -  -  5371-2 
Cases,  Brace  ....  1090-2,1096 
Cases  of  recovery,  Horn,  5290-3  ;  Todd,  p.  266. 
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Sleeping  Sickness — continued. 
Europeans — continued. 

Incidence  bears  no  relation  to  that  among  natives, 
and  is  rare      -       -       -       -       -       -  p.  285 

more  Susceptible  than  natives,  Horn  -  5288-9 

not  more  Susceptible  than  natives,  Stohr  -  5700 
Experience  of,  Johnston  -  -  -  3049-59 
Expert  officers  should  be  appointed  to  investigate 

matter  on  the  spot,  Sevan  -  -  -  -  799 
always  Fatal,  duration  and  incidence,  Todd  -  p.  265 
First  heard  spoken  of  in  1882,  but  read  of  in  books 

of  about  1860,  Johnston  -  -  -  3048-53 
First  mentioned  in  connection  with  Senegambia,  and 

probably  spread  eastwards  by  human  intercourse, 

Johnston  3101-3,  p.  121 

First  patients  complained  of  bite  of  insect  diiferent 

from  morsitans,  but  kind  not  known,  Neave 

4340-2 

not  Found  above  certain  level,  Yorke  -  -  471 
Heredity  important  factor  in  acipiirins:  immunity. 

Horn  -  5300 

Hope  of   limiting    by  prophylactic    or  medicinal 

measui'es  not  great.  Stohr  -  -  -  -  5841 
Immunity,  see  that  title. 

Inculjation  period,  in  monkey  artificially  mfected, 
Bouffard  p.  215 

Infants  more  susceptible  than  adults,  and  those  only 
with  greatest  powei's  of  resistance  get  immune, 
Horn   5296-9 

Infection  : 

Chances  of,  by  injection   of    blood  containing 
trypanosomes  depends  on  species  of  trypano- 
sorae  and  on  animal  chosen,  Ashivorth     -  4244 
can  be  Carried  by  man  for  10  years,  Hodges 

1485,  1621-2.  1625,  1657-9 
Chief  centres  of,  Bouffard  -  •  -  -  p.  220 
Conditions,  Bouffard  -  -  -  -  -  p.  217 
Greater  in  the  rains,  Todd  -  -  -  -  p.  265 
very  Hard  to  infect,  but  reason  unexplained,  and 
acquired   immunity  not   considered  probable, 

Stohr   5699-702 

Modified  infection  early  in  life  producing  anti- 
toxin, questions  of,  Minchin  -  1847-9 
no  Reason  against  spread  where  carrying  agents 
present,  Todd         -       -       -       -       -  p.  265 
Scattered  nature  of,  Fleming      •       -       -  p.  280 
Length  of  time  known  among  natives,  no  evidence. 

Gamble   5440-1 

Medical  research,  lines  of  inquiry  suggested,  Austen 
and  Bagshawe    -----      p.  291-2 
Medical  supervision  i-ecommended,  MesnU     -  p.  225 
Mortality  from,  in  former  times,  probal)ly  as  great 
as  at  present,  but  cause  less  generally  recognised. 

May  6218-21 

Native  names.  Gamble  -  -  -  -  5437-8 
Natives  : 

Concealment  formerly  common,  but  decreasing, 
Pearce.  4880  ;  Horn,  5242-6  ;  Dreio,  4483-4486  ; 
Todd,  p.  265. 

Difficulty  of  finding  cases  among,  Bruce  1062-3 
Lie  outside  homes  when  attacked,  but  flies 

do  not  enter  villages,  Stohr    -       -  5712-13 
Racial  history  of   infected,  should  ]je  studied, 
and  example  from  Ashanti,  Austen  and  Bag- 
shawe    -       -       -       -       -       -       -  p.  292 

Nothing  shown  in  clinical  signs,  which  indicates  how 
long  the  disease  has  existed.  Gamble  -       -  5360 

Occurrence  of  cases  on  high  ground  tends  to  dis- 
credit theory  that  all  infection  takes  place  in 
river  valleys,  Neave    -       -       -       -  4J.06-10 

Pathogenic,  existence  in  cryptic  form,  25ossibility  of, 
Plimmer  3397 

Patients  not  known  to  die  of  other  rapid  diseases. 
Gamble      ......  5450-4 

Post-mortems,  little  fresh  to  be  learnt  from.  Shir- 
core   -------  3553-4 

Question  as  to  why  some  develop  disease  from  being- 
bitten  and  others  do  not,  Yorke  -       -       -  455-6 

Re-infection  of  areas  possible  owing  to  greater 
travelling  facilities,  Johnston      -       •  3205-7 

Removal  of  source  of  infection  the  ultimate  solution, 
Hodges  1497 


Sleeping  Sickness — continued. 

Reservoirs,  see  under  Trypanosomes. 
Resistance  : 

no  Evidence  of,  Minchin    -        -       -        -  1854 
proljably  Different  in  inhabitants  and  strangers, 
and  according  to  state  of  health,  &c.,  Duke 

1304-11 

Natives  would  be  exjjected  to  have  more  resis- 
tance than  Europeans,  Bevan         -        -  926-9 

Variation  in  extent,  Minchin,  -  -  -  1697 
Search  for  trypanocidal  drug  and  immimizing  serum 

important,  Woosnam  -  -  -  -  -  p.  276 
Spontaneous  recovery  not  known,  but  not  considered 

impossible.  Gamble  -  -  .  .  5365-6 
Spread : 

no  Connection  seen  between  abundance  of  certain 
species  of  big  mammals  'A^nd.  Joh  nston  3064,311] 
Favoured  by  war  and  famine,  Kinghorn      -  p.  259 
Rapid  in  dense,  slow  in  scanty,  population,  and 
examples,  Stohr      .       .        .       .       .  5686 
Survival  of  the  fittest,  who  become  immune,  Horn 

5296-9 

Symptoms : 

Aifections  of  the  cornea  described,  Kopke  -  p.  223 
Case  of  eruption  described,  Kopke  -  -  p.  223 
Comatose  symptoms    uncommon   in  Portuguese 

Congo,  Gamble  .....  5407 
Description,  Bruce  -  -  -  ■  P-  240-41 
Epileptoid  attacks : 

Description  of  acute  case  ending  in.  Brew  4492. 

4529 

apparently  Induced  in  pai-t  by  the  drugs  used 
for  treatment,  I>rew    -       -       -  4497-4501 
Glandular  enlargement,  statistics       -       -  p.  282 
Interstitial  keratitis  : 

not  Found  in  Portuguese  Congo,  Gamble  5399 

Found  in  Sebungwe  area,  Stohr  -  -  5660 
Mania  uncommon,  GamMe  -  -  -  -  5409 
CEdema  very  common  in  face,  and  in  advanced 

cases  of  whole  body.  Gamble  -  -  5401-2 
(Edema  of  legs  regarded  as  distinctive  Ijy  natives 

of  Luano  Valley,  MacKnight  -  -  -  p.  283 
Opacity  of  the  cornea  : 

not  Common,  Todd         -       -        -       -  p.  265 

not  Observed  in  cas'es  of  human  tiypanosomiasis, 

Kopke  p.  223 

Tolerance,  exijeriments  not  sufficient  with  regai'd  to, 

Marshall   2081-2 

Transmission  : 

see  also  Transmission  under  Trypanosomes. 

by  Blood  coming  into  contact  with  skin  possible, 

Todd  p.  265 

Case  quoted  and  inference  in  favour  of  identity  of 

T.  brucei  and  T.  rhodesiense.  May  -  6292-7 
Direct,  by  blood-sucking  insects,  Bouffard  -  p.  220 
from  Man  to  man,  evidence  in  support  of.  May 

p.  214 

may  be  Mechanically  conveyed  by  insects  other 

than  Glossina,  Mesnil,  p.  224  ;  Todd,  p.  265. 
by  Stomoxys,  importance  of,  Roubaud       -  j).  227 

both  T.  gambiense  and  T.  rhodesiense  due  to  agency 
of  Glossina,  and  apparent  exceptions  due  to  natives 
wandering  in  search  of  fish,  Stohr      -  5743-4 

Two  distinct  types  transmitted  hy  morsitans  and 
palpalis.  May  6195 

Undetected  cases,  chief  danger,  Bouffard       ■  p.  220 

Virulence  diminishes  with  longer  time  of  establish- 
ment, Minchin   •       -       -       -       -       -  p.  270 

Women,  small  proportion  infected  where  disease  is 
not  endemic,  Dreui        ....  4542-46 
Society  of  Tropical  Medicine  and  Hygiene,  correction 

of  statements  in  Transactions  of    -       -       -  p.  285 

Souma : 

Caused  by  T.  cazalboui,  Bouffard,  -  -  -  p.  218 
Conveyed  by  G.  palpalis,  Mesnil  -  -  -  p.  226 
Duration  of  disease  and  rate  of  mortality,  Bouffard 

■p.  218 

apparent  Resisting  powers  of  certain  cattle  not 
supported  by  experiment,  and  suggested  cause, 

Bouffard  p.  218 

South  Central  Africa,  G.  morsitans,  proportion  infected 

with  T.  rhodesiense,  Dalziel     -       -       -        -  p.  250 


320  DEPARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON  SLEEPING  SICKNESS: 


Southern  Nigeria : 

G.  palj)alis  in,  and  possibly  fusca,  Johnson  3232-3 
Large  number  of  stock,  and  position  worse  than  in 

Nyasaland,  Garden  -  -  -  -  3957-61 
Pigs  infected  with  gambiense  in,  Horn  -  ■  5118 
Sleeping  sickness,  Marshall  -  -  -  .  202 i 
Trypanosomiasis  in  cattle,  treatment  tried  without 

success,  Garden  -----  4096-103 

Southern  Rhodesia : 

Animals  infected  with  T.  rhodesiense  widely  distri- 
buted, but  infection  only  contracted  by  human 
beings  in  small  area,  Ashworth    -       -       -  4182 

Buffalo  followed  by  fly  for  3  or  4  miles  out  of  fly  area 
to  certain  altitiide,  but  fly  then  returned,  Selous 

2981-4 

Cattle  brought  down  from  Central  Africa,  and  to 
some  extent  Mashona  cattle,  show  more  resistance 
to  local  trypanosomes  than  cattle  "  bred  up  "  in 
country,  Sevan  -       -       -       -      750-3,  772-84 

Clearing  of  buck,  <fec.,  successful  in  some  cases  in 
dealing  with  fly  in  small  areas,  Bevan        -  764^5 

Fencing  operations,  difficulties,  Bevan    -       -  p.  267 

Fly,  decrease  after  rinderpest,  but  no  complete  dis- 
appearance, Bevan     -       -       -       -  818,  839-42 

Game  : 

DestiTiction  difiicult,  and  not  recommended,  Bevan 

p.  267 

Laws  referred  to,  Bevan     -       -       -       -  p.  267 

Species  most  often  found  to  be  resei-voirs  of  try- 
panosomes, Bevan  -       -       -       -       -  p.  267 

Recommended  for  game-clearing  and  fencing  experi- 
ment, and  preferable  to  Northern  Rhodesia,  Neave 
p.  271 ;  Fleming,  p.  280. 
Sleeping  Sickness  : 

Case  in,  Yorke    ------  416 

Case  of  native  from,  quoted,  Ashworth  -  4286 
Case  of  apparent  infection  from  mother  to  child, 

Bevan   923-4 

Decrease  in  number  of  cases,  Bevan    -       -  p.  267 
Disease  due  to  T.  rhodesiense,  Kinghorn     -  p.  259 
Gravity   of   situation   exaggerated,  and  drastic 
measures  not  considered  necessary,  Bevan  ]y.  267 
Majority  of  cases  among  men  and  along  main 
roads,  Bevan  -----  868-75 
Mortality  rate  low  as  compared  with  other  parts, 
and  disease  has  never  had  epidemic  character, 
although  conditions  apparently  favourable,  and 
question  of  reason,  Bevan  745-9,  817-21,  846-8, 

925 

Natm-e  of  parasite,  Bevan  -  -  -  849-51 
Outbreak  due  to  escape  of  infected  natives,  Murray 

p.  262 

Panic  or  drastic  measures  deprecated,  Bevan 

843-5 

Suggestions  for  extermination  of  dangerous  animals 
in  fly  areas,  Bevan     -       -       -       -       -  p.  267 
Trypanosomiasis  : 

Cryptic,  in  cattle,  Bevan  -  -  -  -  824-8 
Mechanical  transmission,  cases  believed  to  be  due 

Marshall  2155 

not  Transmitted  by  other  than  tsetse-fly,  Bevan 

823-33,  909-12 
South  Soudan,  G.  palpalis  faii-ly  widespread  in,  Brew 

4459 

Spalangia   hirta,    attacks    Musca   domestica   in  N. 

America,  Austen  and  Bagshawe  ■  -  P-  290-1 
Spalangia  haematobise,  attacks  Lyperosia  irritans  in  N. 

America,  Austen  and  Bagshawe  -  -  -  p.  290 
Spalangia  muscidarum,  possible  Enemy  to  destroy  fly, 

and  methods   of  experimenting  suggested,  Austen 

and  Bagshawe  -----  p.  290-1 
Spalangia  nigra,  attacks  Musca  domestica  in  N.  America, 

Austen  and  Bagshaioe     -       -       -       -      p.  290-1 

Spirochsetes : 

Account  of  hereditaiy  infection  with,  in  contrast  to 
trypanosomes,  Ashworth     -       -       -       .  4298 

not  Closely  allied  to  tryjDanosomes,  but  one  of  few 
cases  available  as  analogy,  Ashworth  -       -  4194 

Immunity  from  one  strain  does  not  protect  against 
others,  Ashworth  -----  4192 
Stanley's  Expeditions,  no  information  or  recognition 

of  sleeping  sickness  in  Uganda  and  Lake  district 

previous  to,  Ashworth  .....  4239 
Steele,  ,  reference      -       -       -       -       -  264 


Stegomyia,  extermination  of,  and  disappearance  of 
yellow  fever,  Alcoclc       -       -       .       -  3813-5 

Steinbuck,  found  infected  with  trypanosomes  in  Zulu- 
land,  Bruce  p.  232 

STEPHENS,  J.  W.  W.,   M.D.,  D.P.H.,  Livei-pool 
University : 

Evidence  of  pp.  263-5 

Stock-rearing,  inevitably  a  remedy  against  flies  as  it 
leads  to  clearing,  and  example  from  Tabora,  Taide 

p.  230 

STOHR,  F.  O.,  M.B.,  B.Ch. : 

Evidence  of  -       -       -       -       -       -  5546-5856 

Report  on  sleeping  sickness  indicating  importance 
of  human  host  in  Katanga  area,  Ashworth  -  4152 
Work  in  Katanga  district  referred  to,  Ashworth  4240 
References  p.  281,  p.  283 

Stomoxys : 

Abundant  at  Accra,  Connal  -  -  -  -  p.  248 
Agent   in   mechanical    transmission   of  infection, 

Bouhaud  p.  227 

Carrier  of  T.  cazalboui  producing  Souma,  Bouffard 

p.  218,  p.  219 

Found  in  Quittah  district,  Connal  -       -       -  p.  248 
Important  for  transmission  of  infection  in  neighbour- 
hood of  Bamako,  Bouffard  -       -       -       -p.  218 
Source  of   infection   by   direct   transmission,  but 
unimportant.   May,   6313-7 ;   Bouffard.   p    217 ; 
Koplce,  p.  223. 

Stomoxys  calcitrans: 

Attacked  by  Spalangia  muscidarum,  Austen  and 
Bagshawe  -       -       -       -       -       -       -  p.  290 

Breeding  habits  quoted  in  support  of  possible 
connection  between  odours  and  breeding  places 
chosen  by  glossina,  Austen  and  Bagshawe    -  p.  290 

Storrs : 

Dr.  E.  G.,  in  charge  of  Luapula  districts        -  p.  281 
Dr.  W.  H.  T.,  in  charge  of  Tanganyika  district  p.  280 
Sudan,  see  Bahr-el-Ghazal  and  Lado  Enclave. 

Sunyani : 

Hospital  not  much  used,  and  reasons.  Wade  -  p.  289 
Medical  ofiicer  should  have  facilities  for  travelling 
and  for  enforcing  clearing  by  the  natives.  Wade 

p.  289 

Surra : 

Cattle  as  reservoirs  of,  in  India  and  Indo-China, 
Bagshawe  p.  288 

Name  for  disease  caused  in  animals  by  T.  evansi, 

Bruce  p.  233 

Syphilis,  in  Portuguese  Congo,  prevalent,  but  all  of 

tertiaiy  or  hereditary  type.  Gamble       -  5388-90 

Tabanidae : 

Breeding  places,  little  known  at  present,  Marshall 

1973 

Connection  with  trypanosomiasis  not  impossible,  but 
no  evidence  of.  Gamble       .       -       -       -  5421 
Destruction  of,  in  India,  Lefroy     -       -       -  5004 
may  Fully  develop  without  meal  of  blood,  Lefroy 

5065 

Habits  of,  Lefroy   5020-1 

Importance  as  transmitter  of  disease  very  slight, 

Kophe  '  -  p.  234 

may  Spread  disease  once  introduced,  Bruce,  p.  223 ; 

Hamerton,  p.  255. 
probably  Transmit  T.  evansi  mechanically  from  one 

animal  to  another,  Bruce  -  -  -  -  p.  233 
Tabanus,  see  Tabanidse. 

Tabora  district,  cidtivation  and  dealing  for  pasture 
has  led  to  disappearance  of  flies,  Taute  -       -  p.  230 

Tanganyika  District: 

Closed  area,  revised  boundaries     -       -  -  p.  280 

G.  palpalis,  distribution         -       -       -  -  p.  280 

Segregation  camp,  number  of  cases  treated  -  p.  280 

Tanganyika  Lake : 

Cattle  kept  in  village  clearings  in  fly  ai-ea  near, 
Sharpe       -       -       -       -       -       -       -  273 

Centre  of  sleeping  sickness  from  which  it  was 
supposed  to  spread  into  Luangwa  Valley,  Kinghorn 

p.  259 

Examined  for  G.  palpalis  and  result      -       -  p.  280 
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Tanganyika  Lake — contiimed. 

Flies  increasing  with  game,  Hawhins     -       -  p.  258 
Removal  of  population  from  shores,  complaints  of 
natives,  and   migration  into   German  ten-itoiy, 
Hawkins    -       -       -       -       -       -       -  P-  258 

Restrictions  on  movements  of  nntives,  modification 

of  p.  286 

Sleeping  Sickness-. 

Depopulation  measures,  success  of      -       -  p.  280 
Domestic  animals  proved  not  to  be  important 
reservoir,  Taute      -       -       -       -       -  p.  230 

severe  Epidemic  in  absence  of  infection  of  wild 
game  and  compai-ative  absence  of  infection  of 
domestic  animals.  Taute  -       -       -       -  p.  230 

Number  of  cases  under  treatment  and  iniprobaljility 
of  increase      -       -        -       -       -       -  P-  280 

Palpalis  variety  found,  May       -       -       -  6251 
TAUTE,  De.    M..  Staff  Surgeon   in   the  Imperial 
Protectorate  TroojD,  German  East  Africa  : 
Absence  of  cases  of  sleeping  sickness  in  certain 
district  as  stated  by,  doubted,  Yorlce  -  637-41 
Discoveries  re  transmission  of  sleeping  sickness  by 
G.  morsitans,  Iloering        -       -       -       -  p.  258 

Evidence  pp.  228-31 

Experiment  of,  Bruce,  135,  264-9,  p.  239  :  Yorhe, 
512-6,  621-6,  643-4;  Minchin,  1751;  Ashivorth, 
4179  ;  Neave,  4332  ;  May,  6135-6,  6257-9  ;  Mesnil, 
p.  224;  Hoering,Y>.-2b7  ;  A'mfir/iorw,  p.  260,  p.  283-4. 
Investigations  on  relationship  of  T.  rhodesiense  and 

T.  brucei,  Hoering  p.  257 

Opinion  on  T.  I'hodesiense  quoted  -       -       -  4233 
Opinion  against  identity  of  trypanosome  of  game  anrj 
domestic  stock  with  human  rhodesiense  quoted, 

Kinghorn  p.  260 

Relation  between  sleeping  sickness,  Ing  game,  and 
domestic  animals        ....  pp.  228-30 

Views  on  iinimportance  of  game  as  reservoir  quoted, 
Ashworth   -------  4184 

References,  Kinghoni    -       -       -       p.  259,  p.  260 

Taylor,   ,  reference,  Stohr   -       -       -       -  5662 

THOMPSON,  Captain  R.  J.  C,  R.A.M.C.,  2489-2596 
TODD,    Professor  J.    L..  of  the  Department  of 
Parasitology,  McGill  University,  Montreal : 

Evidence  of  p.  265-7 

Oriinion  on  immmiity  in  Gambia  quoted,  Kinghorn 

p.  261 

Reference  to  study  of  age  in  cases  of  sleeping  sick- 
ness --------  5135 

Reference,  Bagshawe     -        -        -       -        -  p.  287 

Togoland: 

German  Sleeping  Sickness  CDmmission  working  in, 
Horn         -       -  .     -  .     -       -       -     .  -  5302 

Scheme  of  co-operation  -with  German  Sleeping  Sick- 
ness Commission  in,  Horn  -  -  -  5303-6 
Transvaal,  disappearance  of  ily  from  north-west  coi'ner 

before  rinderpest,  although  plenty  of  game  present, 

Marshall  2146 

Treatment : 

Aniline  dye  (couleurs  de  benzidine),  negative  results 
against  T.  cazalboui  and  T.  pecaudi,  Boiifard 

p.  222 

Antimony  : 

Combination  of  urotropin  with,  might  be  tried, 
Plimmer        -----  3393-6 

Effects,  Dreiv   4502-3 

Experiments  and  results,  Plimmer     -  3254-6, 
3258-61,  3262-9,  3361-81,  3529-31 

Form  of  treatment  not  sufficiently  well  known, 
and  technique  a  little  difficult,  and  extension 
of  use  desirable,  Plimmer       -       -  3270-3 

Intravenous  injection  : 

Dangers,  and  precautions  against.  Gamble 

5543-5 

Death  of  trypanosomes,  but  reappearance  ex- 
pected. Drew      -       .       -       .  4508-12 
Time  taken,  Gamble       -       -       -  5428-34 
Satisfactory  results  of  alternating  with  atoxyl,  and 
numbers.  Gamble    -        -       -       -  5006-7 
Use  begun  on  account  of  scarcity  of  atoxyl,  and 
continued  alternatively  with  atoxyl.  Gamble 

5505 

( )     1 9 1  HO 


reatment — coniinned. 

AkSENO-PHENYL-GLYCIN  : 

Cures   rejjorted    by  German    Sleeping  Sickness 

Commission,  Horn  -       -       -       -  5228-9 
)jy   Intravenous   injection,    pai-ticulars   re,  and 

results,  Mesnil  p.  225 

Negative   results   against  T.    cazalboui   and  T. 

pecaudi,  Boiiffard    -       -        -        -       -  p.  222 
Question  of  suitability,  and  examjjle  from  monkey, 

Duke     -  1189-95 

Arseno-phenyl-glycin  and  trypanosan,  effects.  Drew 

4497-501 

Atoxyl : 

Blindness    from   treatment  with,  attributed  to 
drugs  deteriorating  from  Ijeing  kept  in  heat  of 
Africa,  Gamble       .        .       .       .  5500-1 
Cures,  Horn,  5290-3  ;  Gamble,  5364. 
Disease  caused  by  G.  palpalis  : 

Bad  results  reported  by  foreign  witnesses  not 
confirmed  by  experience  in  Rhodesia,  May 

6243 

Yields  to  treatment  with,  May        -       -  6194 
Failure,  but  perhaps  due  to  irregular  administra- 
tion, Horn      -----  5212-3 
Good  results  of  treatment,  Mesnil      -       -  p.  225 
Intravenous  injection,  particulars  re,  and  results, 

Mesnil  p.  22') 

Precautions  to  prevent  deterioration.  GamMe 

5502 

no  Proof  of  efficacy  in  second  stage  of  Congo 
variety,  Kopke        -       -       -       -       -  p.  223 

Received  in  good  condition  after  voyage  from 
Europe,  GamMe      -       -       -       -  5498-9 

Recommended,  Wade         -       -       -       -  p.  289 

Recommended  for  T.  gambiense,  Bouffard,  -  p.  222 

with  Soamin,  see  under  Soamin  below. 

Use  postpones  climax  of  illness,  but  does  not  cm'e. 

Drew      -       -   4496 

Atoxyl  and  derivatives  regarded  as  cure  in  eai-ly 

stages  of  Congo  variety,  Kopke  -  -  -  p.  222 
Bismuth,  question  of,  Plimmer  -  -  3381-4 
by    Cephalo-rachidian   injection,    advantages  and 

disadvantages  discussed.  Kopke  -  -  -  p.  223 
Continuance  of  research  desirable,  Plimmer  3260-3 
by  Drugs,  considered  useless,  Bruce  -  -  p.  245 
by  Excision  of  glands  by  natives  : 

))ut  Mistake  in  diagnosis  suspected,  Horn 

5098-5100,  5262-8 

not  Practised  in  Congo,  Gamble  -  5435-6 
Experiments,  Plimmer  -  -  -  -  -  3254 
Freshness  of  drugs  of  great  importance.  Gamble 

5496 

Intra-spinal  injection  should  be  can-ied  out  on  spot 

in  game  countries,  Neave  -  -  •  4400-3 
Intra-spinal  injection  with  soamin  and  Afridol  blue, 

and  effect.  Neave  .  -  .  .  4314-8 
Iodine,  rejjorted  success  for  disease  caused  by  G. 

palpalis,  May     ------  6243 

Kinds  tried  in  Portuguese  Congo,  Gamble  -  5425 
Native  methods.  Gamble,  5435-6,  5444-6  ;  Wade, 

p.  289. 

Prophylaxis  considered  useless,  Bruce    -       -  p.  245 

SaLVAESAN : 

Considered  cure  in  early  stages  of  Congo  variety, 
Koiyke  p.  222 

Effects  of.  Drew         -       -       -       -  4502-3 

not  Tried  in  Portuguese  Congo,  but  in  Belgian 
Congo,  Gamble       .       .       .       .  5385-6 

Unpleasant  symptoms  sometimes  result.  Gamble 

5426-7 

Unsiiccessful,  Horn    -----  5295a 
Segregation,  see  that  title. 
Serum  : 

made  Artificially  immime  by  infection  with  given 
tiypanosome  or  by  serum  from  an  immune 
animal,  Neave        .       .       .       .       .  4398 

has  been  Tried,  but  difficult,  and  no  very  definite 
results  obtained,  Neave  -       -       -  4396-4403 

might  be  Useful,  and  should  be  tried,  Plimmer 

3387-92,  3522-6. 

Soamin  : 

Best  results  by  alternating  with  atoxyl.  Gamble 

5495 

Used  alternatively  with  atoxyl.  and  results 
apijarently  identical.  Gamble  -        -       -  5494 

X 


322 


DEPARTMENTAL  COMMITTEE  OF  THE  COLONIAL  OFFICE  ON  SLEEPING  SICKNESS 


Treatment — continued. 

Spinal  puncture,  in  extreme   cases  tried  without 
eifect,  Gamble    -----  5518-9 
Sterilisation  of  blood  advocated,  Mesnil  -       -  p.  225 
Sulphate   of   arsenic  (orpiment),  negative  results 
against  T.  cazalboui  and  T.  pecaudi,  Boufard 

p.  222 

UeOTEOPIN  : 

Effect  on  trypanosomes  unknown,  Gamble  5511-15 
Reasons  for  use.  Gamble    -       -       -  5508-10 
Tragelaphus,  see  Antelopes. 

T.  brucei : 

see  also  T.  Ijrucei  and/or  rhodesiense. 

Altej'ed  by  climatic  surroundings,  and  unlikely  to 

spread  except  in  similar  climate,  Neave      -  4336 
Change  in  effect  so  as  to  become  pathogenic  to 

man,  might  be  possible  under  certain  conditions, 

Plimmer   3291 

Definition,  Bruce  •  -  -  -  -  -  p.  231 
Detected  in  certain  regions  and  unobsPi"ved  in  others 

because  of  different  degrees  of  investigation,  May 

6216-7 

Discussion  of   identity  and  history  of  discovery, 
Stephens    ------      p.  263-4 

Disease  from,  not  Serious  to  man  and  not  likely 
to  become  so,  Bruce         .       .       .       .  280—2 

Distinction  morphologically  from  T.  rhodesiense  and 
T.  gambiense,  difficulty  of,  Ashworth  -  4272-4 
Dogs  sent  home  with,  particulars  re,  and  nature  of 
organism,  Bruce  .  .  -  .  1071-6 
Dm-ation  of  life  after  infection  with,  Bruce  -  p.  233 
Fatal  to  animals,  but  harmless  to  human  beings, 

Drew   4602-10 

very  Fatal  to  dogs  and  rats,  Hamerton  -  -  p.  255 
Forms  of,  Plimmer  .  .  .  .  3318-28 
Frequency  of  occuiTence,  Bruce  -  -  -  p.  238 
Game  considered  the  chief  reservoir,  man  onlv  oc- 
casional, Shircore      -   3569-71,  3612-5,  3635-41, 

3644-8 

Human  serum,  identical  effect  on  T.  rhodesiense  and, 


Bruce  p.  239 

considered  Identical  with  T.  pecaudi,  Bruce  1002-5 
Nature  of,  according  to  Plimmer,  Bradford,  and  Sir 

D.  Brace,  Yorke  530 


Original  example  monomorphic  and  name  should  be 
restricted  to  monomorphic  form,  Stephens  -  p.  263 
Other  names  due  to  shape  recommended,  Taute 

p.  229 

Parasite  of  wild  game  and  distinct  from  T.  rhode- 
siense, Taute      -       -       -       -       -       -  p.  229 

Plentiful  in  game  and  rare  in  human  beings,  but  no 
explanation,  Taute     -       -       -       -       -  p.  229 

Results  of  feeding  G.  moreitans  on  monkeys,  dogs, 
and  goats  in  proclaimed  area,  Bruce  -       p.  236-8 

Separation  from  T.  gambiense,  Brure     -       -  96 

Similar  trypanosome  in  S.  Rhodesia  appears  only 
in  neighbourhood  of  i-iver,  Neave        -       -  4336 

probably  Sister    species  with    gambiense  derived 
originally  from  parasite  of  ruminants,  Mivchin 

1799 

Sole  species    of  trypanosome  pathogenic  to  man, 
opinion  as  to  and  difficulties  of  theory.  May  621 2-25 

certain  Strains  named  rhodesiense  have  taken  in  man 
in  Rhodesia,  Ashworth       -       -       - .      -  4185 

some  Strains  unable  to  establish  themselves  in  man, 
Ashworth  4179 

Transmission  : 

Found  in  salivary  glands  of  flies,  Ashworth  -  4271 
by  Glossina  solely,  Hamerton     -       -       -  p.  255 

T.  equinum  considered  closely  related  to,  Bruce 

1003 

Virulence,  little  known  as  to  difference  in,  of  various 
strains,  Ashworth       .       .       .       .       .  4183 

T.  brucei  Group : 

Characteristics  and  development  in  fly,  Bruce 

p.  232-3 

great  Difficulty  of  distinguishing,  Mesnil  -  p.  224 
readily  Distinguished  from  other  groups,  but  not 

from  one  another,  Hamerton  -  -  -  p.  255 
Polymorphism  tends  to  decrease  by  passage  through 

in  exj)erimental  animals,  Mesnil  -  -  -  p.  224 
Varieties  of,  suggested  distinction  by  evolution  in 

fly,  Mesnil  p.  224 


T.  brucei  and/or  T.  rhodesiense : 

Acuteness  of,  and  compai-ison  with  T.  gambiense, 

Sruce  -  169-70 

Cause  of  disease  from,  not  the  same  as  that  from 
T.  gambiense,  Plimmer      -       -       -  3237-44 
Description,  Bruce        -       -       -       -       -  p.  232 
Differences,  Yorke         -       -      489-90,  621-3,  633 
Difficulty  of  determining  relation,  Marshall  p.  268-9 
no  actual  Distinction,  but  may  be  pathogenic  to 
human  beings  in  some  conditions  and  not  in  others. 
May  6208-9 
Distinguishable  morphologically,  Plimmer  3281-4, 

3290 

Distinguishable  by  effect  on  man,  Hoering  -  p.  257 
Distinguished  by  practical  test  as  to  pathogenicity 

to  man,  Taute  p.  229 

Distinction    from    T.    gambiense,    see    under  T. 

gambiense. 

Distribution,  Bruce  -  -  -  -  -  p.  233 
Flies  infected  with,  proportion,  Bruce  -  -  354 
not  Hereditary,  but  acquired  through  fly,  Bruce  2-4 
Human  serum,  identical  action  on,  Bruce  -  p.  239 
Identity  : 

not  Absolutely  proved,  Bruce     -       -  1000-1 

Balance  of  evidence  believed  to  be  against, 
Marshall   2041-3 

Conflicting  oj^inions,  Kinghorn  •       -       -  p.  260 

not  Considered  identical  from  morphology  or 
clinical  experience,  Plimmer  -       3333-6,  3412 

Crucial  point  in  dealing  with  game  question, 
Ashworth       -       .       .       .      4218-20,  4231 

Doubted,  Mesnil  p.  224 

no  Explanation  of  immunity  of  man  in  country 
where  cattle  cannot  be  kept  on  hypothesis  of, 
Stohr   5575-6 

Morphological  identity  causes  difficulty  in  detect- 
ing human  trypanosome  in  blood  of  animals, 
Ashworth        ......  4032 

no  Means  of  distinguishing  except  by  experiments 
on  man,  Minchin    -  -       -  1750-5 

Morphologically  no  difference,  but  morphology 
not  conclusive  as  to  identity.  Lady  Bruce  960-4, 

968-9 

Question  of,  Bruce,  160-1, 1077-8,  p.  238-40  ;  May, 
6126-31,  6254-5,  6310-2. 

Taiite's  researches,  Taute,  p.  229 ;  Hoering,  p.  257. 

Uncertain  though  morphologically  indistinguish- 
able, and  difficulty  of  question,  Ashworth,  4176  ; 
Neave,  4332. 

Indistinguishable  morphologically  in  a  man  from 
T.  gambiense,  but  distinguishable  in  animals, 
Lady  Bruce   965,  975-84 

Man  : 

Cases  of  escape  among  infected  game  and  cattle 
accounted  for  by  comparative  acquired  immunity. 
May  6133-4 

Question  whether  same  strain  in,  as  in  animals, 
Bruce  135-7 

effect  of  Serum  of,  Bruce   -       -       -       -  94-6 

Uncertainty  as  to  whether  it  will  infect,  if  taken 
straight  from  game,  Hamerton       -       -  p.  255 
Parallel  between  men  and  animals  very  close,  Bruce 

169-71 

Rapidly  fatal  to  man,  Bruce  -       -       -       -  p.  240 

Reservoir,  Bruce    -       -       -       -       -       -  p.  233 

Susceptibility  of  men  and  animals  to,  Bruce,  p.  233  ; 

Hamerton,  p.  255. 
Transmission  by  G.  brevipalpis,  Bruce  -       -  1061 
Transmission  and  effects,  Bruce     -       -       -  p.  233 
Trinomial  nomenclature  suggested,  Minchin  1751-3 
no  other  Trypanosomes   morphologically  identical 

with,  Lady  Bruce       .       .       .       .      Qoi,  967 

T.  caprse : 

Description,  Bruce  -  -  -  -  -  p.  234 
Distribution,  Bruce  -  -  -  -  -  p.  234 
Frequency  of  occurrence,  Bruce  -  -  -  p.  238 
Summary  of  investigations  on  infection  of  wild 
animals  with,  in  Nyasaland,  Bruce  -  p.  235-6 
Resei"voir  and  transmission,  Bruce,  p.  237 ;  Hamer- 
ton, p.  255. 

Results  of  feeding  G.  morsitans  on  monkeys,  dogs, 
and  goats  in  proclaimed  area,  Bruce  -      p.  236-8 
Susceptibility  of  animals  to,  Bruce        -       -  p.  234 
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T.  cazalboui : 

chief  Cause  of  animal  trypanosomes  in  Niger  regions, 

Botiffard  -  P-  2i« 

Course  of  disease  caused  by,  in  horses  and  asses,  and 
examples,  Bouffard  -  ■  -  -  -  p.  '211( 
Distribution,  Bouffard,  -  -  -  p.  216,  p.  217 
probably  Identical  with  T.  vivax,  Dalziel  -  p.  2.4'J 
ReseiToirs    and    transmission,    Bouffard.    p.  '217. 

p.  218-9  ;  Dalziel,  p.  249. 
Sheep  and  zebu  most  susceptible  animals,  Boufard 

'p.  '-'19 

T.  confusum,  see  T.  pecorum. 
T.  congolense,  see  T.  pecorum. 

T.  dimorphon : 

Animals  in  which  found.  Bouffard,  p.  219  ;  Dalziel, 

p.  249;  Bagshawe,  p.  287. 
Carried  by  G.  morsitans,  G.  tachinoides,  and  G. 

longipalpis,  Dalziel  -  -  -  -  -  p.  249 
Cause  of  West  African  horse  sickness.  Dalziel  p.  249 
Cause  of  prolonged  disease  in  dogs,  Bouffard  p.  219 
Commonest  on  coast,  Bouffard  -  -  -  p.  219 
Minor  cause  of  animal  trypanosomiasis  in  Niger 

regions,  Bouffard       -       -       -       -       -  p.  216 

T.  equinum : 

Considered  closely  related  with  T.  brucei  vel 
rhodesiense,  gambiense,  and  evansi,  Bruce  -  1000 
Description,  Bnice  -  -  -  -  -  ii.  233 
Relation  to  T.  brucei  and  T.  evansi.  Stej^hens  p.  264 
Transmission,  Bruce  -  -  -  -  -  p.  233 
not  Transmitted  by  fly,  Stephens  -        -        -  p.  264 

T.  evansi : 

Description.  Bruce  -  -  -  -  -  p.  233 
Distribution,  Bruce  -  -  -  -  -  p.  233 
Employed  in  laboratoi-y  experiments  with  animals. 

Ashu-orth   4251 

probably  Introduced  along  camel  routes  from  Africa 

into  India,  Bruce  -  -  ■  -  -  ]).  233 
Presence  in  districts  where  neither  large  game  nor 

tsetse  flies  exist,  Hamerton  -  -  -  p.  255 
Relation  to  T.  brucei,  Stephens  -  -  -  p.  264 
Reservoir  and  transmission.  Bruce  -  -  p.  233 
T.  equinum  considered  closely  related  to,  Bruce 

1003 

T.  gambiense : 

probably  Acclimatised    to  man   and  is  a  human 
trypauosome,  Bruce  -        -        -        -        -  143 

in  Cattle,  experiments  and  results,  Bagshawe  p.  287 
Definition,  Bruce  -       -       -       -       -       -  p.  231 

Degree  of  infectivity  of  flies  with,  Ashuwth  -  4255 
considered  a  Descendant  of  T.  brucei,  Bruce 

1003,  1005 

Description,  Bruce  -  -  -  -  -  p.  233 
D18EASK  (Congo  type  of  sleeping  sickness)  : 

Comparative  mildness,  Stohr     -       -       -  5659 

Comparison  with  T.  lirucei  vel  rhodesiense.  Bruce, 
169-70,  p.  240-2  ;  Plimmer.  3237-44  ;  Shircore, 
3765-71;  Ashworth.  4291:  Stohr,  5549-51; 
Yorke.  p.  275. 

cannot  be  Diagnosed  as  different  from  T.  rho- 
desiense disease  clinically,  Yorl-e     -  567-75 

Cure  : 

Easier  than  T.  rhodesiense,  Yorke  -        -  511 
No   good  evidence   of,   after   appearance  of 
trypanosomes  in  cerebro-spinal  fluid,  Kopke 

p.  223 

Diagnosis,  method,  Bruce  -  -  -  -  p.  241 
Difliiculty  of  distinguishing  infection  from  that  by 

T.  rhodesiense,  Hamerton        -        -        -  y>-  255 
Distinction    from    Nyasaland    disease.  Gamble, 

5410-3;  Stohr.  5547  ;  Bruce,  p.  238. 
in  Dogs,  description  of.  Bagslunre      -        -  p.  287 
more  Fatal  to  men  than  to  lower  ;inimals.  Bruce 

p.  240 

Man  recovering  from,  would  be  to  some  extent 
resistant,  Bruce      -       -       .       .       .  270-2 
Percentage  of  patients  alive  after  six  vears.  Bruce 

p.  233 

very  Rare  in  naturally  infected  monkeys.  Dalziel 

p.  249 

Recoveries,  Sharpe  -  .  .  .  2757-9 
Same  disease  in  man  and  animals.  Hodges  1607-15 
Salvarsan  tried  in,  Bruce  -  -  -  -  363 
Second  stage  of.  ajipea ranee  of  trypanosomes  in 
cerebro-spinal  fluid,  sign  of.  Kopke         -  p.  222 


T.  gambiense — continued. 

IJisEASE  (Congo  type  of  sleeping  sickness) — 
coniinued. 

becoming  more  Serious  to  man  every  day,  Bruce 

280-1 

very  Similar  in  animals  and  in  man,  Bruce  164-8 
not  very  Similar  in  monkeys  and  in  men,  Yorke 

558-66 

Slow  toxic  poisoning.  Bruce  -  -  -  255-9 
Symptoms,  Bruce,  -  -  pp.  19-21,  p.  240-1 
Treatment,  difficulties  and  measures  to  overcome. 

Kopke  p.  223 

Distinction  from  T.  brucei  vel  rhodesiense  : 
Clinically.  Stohr        .        .       .       .        .  5547 

Distinguishable  in  men,  monkeys,  and  dogs,  but 
not  in  goats  and  cattle,  without  sub-inoculation, 
Hamerton       -        -       -        -       -       -  p.  255 

Morphologically  : 

Difficulty,  Bruce.  160-2  ;  Ashworth.  4272-4. 
Indistinguishable  in  man  but  distinguishable 
in  animals.  Lady  Brace       -         965,  975-84 
Possible,  but  possibility  of  intermediate  types, 

Duke  1161-2 

Possibility,  Yorke.  530,  532-3  ;  Plimmer,  3285-7. 
by  Posterior  nucleus,  Mesnil      -        -       -  p.  224 
not  the  Same,  and  different  eit'ects  on  laboratory 
animals,  Plimmer  -       -       -       -  3344-52 
Types  should   be   considered    ijuite  separately, 

Neave  -  4323 

Distribution,  Ashworth,  4138-40 ;  Bouffard,  p.  217  ; 

Bruce,  p.  233  ;  Hamerton,  p.  255. 
Effect  of  human  serum  on.  Austeu  and  Bagshawe . 

p.  291;  Duke,  1303;  Plimmer.  ^hOh-U. 
Evolution  in  fly,  Mesnil,  p.  224;  Bouhaud,  p.  226. 
Evolution  from  T.  brucei,  Bruce    -       -        -  96 
Experimental    work   on   an   island  most  hopeful 
method  of  studying  problem,  Ashworth      -  4330 
Forms  of,  Plimmer       -        .       .        .  3316-7 
apparently  Identical  with  the  human  trj'panosome 
of  the  Niger,  1m it  difference  in  virulence  in  the 
two  districts,  Bouff'urd       -        -        -        -  p.  216 
Identity  with  T.  brucei.  question  of,  Bruce    -  p.  240 
Identical  probably  with  indistinguishable  trypano- 
.some  found  in  wild  game  in  same  areas,  Stephens 

p.  264 

Identification  : 

not  Difficult  morphologically.  Hodges  1612-4 
by  Microscopical  examination,  Horn  ■  5194-8 
absolute  Proof  of,  not  possible  unless  seen  in 
hinnan  being,  Dtt/ce        -       -       -  1155,1266 

Life  cycle  sufficiently  worked  out  for  practical 
purposes,  Ashworth    -----  4195 

Man  very  su8cej)tible  to.  Bruce      -       -       -  94-6 

Morphologically  indistinguishable  from  that  found 
in  pigs  of  S.  Nigeria.  Horn         -        -  5201-3 

may  Persist,  after  experimental  transmission,  over 
a  long  period  in  antelopes  or  domestic  animals 
and  no  disease  results,  Taute     -        -       -  p.  228 

Posterior  nuclear  forms  not  proved  never  to  exist, 
A'H'Sten  and,  Bagshawe         -        -        -        -  p.  291 

Relationship  to  T.  rhodesiense.  suggestions,  Mesnil 

p.  224 

Reservoirs : 

Animals  as,  in  some  places,  hxxi  in  others  men. 

Ashworth       -    '   -       -       -       -  4119-20 
Man,  anteloj)es,  monkeys,  and  domestic  cattle, 

Bruce  p.  233 

Man  the  most  important,  Marshall,  2034-7  ;  Shir- 
core, mi'^;  Stohr,  o^m-,  Mesnil. -p.  224-5. 
in  Niger  regions,  suggestions,  Bouffard,      -  p.  217 
Suggested  experiment,  Bouffard        -      p.  220-1 

Resistance  in  man  and  flies  to  establishment  of, 
varying  in  case  of  different  strains,  and  ilbistra- 
tions,  Ashworth  ------  4176 

probably  Sister  species  with  T.  brucei  derived  origin- 
ally from  parasite  of  ruminants,  Minchin  -  1799 

Susceptibility  of  man  and  animals  to,  Bouffard, 
p.  219  ;  Ta  ute,  p.  230 ;  Bruce,  p.  233 ;  Ramertm, 
p.  255. 

T.  equinum  considered  closely  related  to,  Bruce  1003 
Transmission  : 

from  one  Animal  to  another  many  months  after 
original  infection,  and  examples,  Taute  -  p.  228 

Antelopes,  part  played  in  by.  Eouhaud      -  p.  227 

Y 
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T.  gambiense — continued. 
Transmission — continued. 

Details,  Bruce   -       -       -       -       -       -  p.  233 

by  Direct  blood  inoculation  possible,  Taute  p.  228 
by  Flies  : 

between  Antelopes,  but  cause  no  disease  in  the 

latter,  Dalziel  p.  248 

Cyclical  changes  of  parasite,  terminating  in 
salivary  glands  of  fly,  important  factor.  Ash- 
worth    4259,  4263 

by  G.  morsitans,  Minchin,  1840 ;  Neave,  4390 ; 

Hamerton,  p.  254. 
by  G.  morsitans,  experiments  on,   &c.-,  effects 
suggested,  Austen  and  Bagshawe    -       -  p.  291 
by  G.  palpalis,  Minchin,  1792 ;  Drew,  4473-5  ; 

Taute,  p.  228  ;  Austen  and  Bagshawe,  p.  291. 
by  Sexual  intercourse,  unimportant,  Kopke 

pp. 223-4 

from  Small  fly  areas  of  Niger  valley,  Boufard 

p.  217 

T.  lewisi,  easily  established  in  rats  but  innocuous  to 
them,  Ashivorth    -----  4246-8 
T.  nanum,  see  T.  pecorum. 
T.  pecaudi : 

Animals  chiefly  affected  by,  Bou,fard  -  -  p.  219 
Cause  of  animal  trypanosomiasis  in  Niger  regions, 

Bouffard  -       -  p.  216 

Distribution,  Bouffard  -  -  p.  216,  p.  217,  p.  219 
Evolution  in  fly,  Mesnil  -  -  -  -  p.  224 
very  Fatal  to  dogs  and  rapid  in  effect,  Boufard 

■      p.  219 

considered  Identical  with  T.  brucei,  Bruce  1002-5 
Preventive  measures  suggested.  Bouffard  •  p.  219 
Reservoirs,  most  important,  some  wild  animals,  but 
subject  needs  investigation,  Bouffard  -  -  p.  219 
Transmission,  Boxiffard         -       -       -       -  p.  217 

T.  pecorum : 

Certain  cattle  show  more  resistance  to,  than  others, 

Bevan   772-84 

Conveyed  to  monkeys  by  G.  morsitans,  Dalziel 

p.  249 

Description,  Bruce        -       -       -       ■       -  p.  233 
a  Distinct  species  from  T.  rhodesiense  or  T.  gam- 
biense, Duhe     -----  1163-6 
Distribiition,  Bruce,  p.  233  ;  Dalziel,  p.  249  ;  Hamer- 
ton. p.  255. 

very  Fatal  to  cattle  and  dogs,  Hamerton  -  p.  255 
Frequency  of  occurrence,  Bruce  -  -  -  p.  238 
Presence  in  Africa  in  areas  free  from  game  and  fly 

may  be  due  to  carriage  by  cattle  or  goats  passing 

through  fly  or  game  country,  Hamerton     -  p.  255 
Recognised  in  certain  animals  but  not  found  in  fly, 

Bevan       -       -      ,n-      -  >  •  -  882-92 

Reservoir,  Bruce  -  -  ■  -  -  -  -  p.  234 
Results  of  feeding  G.  morsitans  on  monkeys,  dogs, 

and  goats  in  proclaimed  area,  Bruce  -     pp.  236-8 
Salivary  glands  of  fly  not  invaded  by,  Kinghom, 

p.  260 

Strain  from  cattle  does  not  establish  itself  in  rats, 
but  strain  from  wild  game  does,  Ashworth  -  4176 

Summary  of  investigations  on  infection  of  wild  game 
with,  in  Nyasaland,  Bruce  -       -       -     pp.  235-6 

Susceptibility  of  animals  to,  Bruce        -     pp.  233-4 

Transmission,  Bruce,  p.  234  ;  Hamerton,  p.  255. 
T.  pecoiTim  group,  characteristics  and  development  in 

fly,  Bruce      -       -       -       -       -       -       -p.  232 

T.  rhodesiense: 

see  also  T.  brucei  and/or  rhodesiense. 
Associated  with  presence  of  game,  Roubaud  -  p.  227 
Cause  of  Nyasaland  type  of  sleeping  sickness,  Bruce 

p.  238 

■ :  jiot  so  Common  in  other  animals  as  in  antelopes, 

Dalziel  p.  249 

Development  in  fly  : 

not  Affected  by  humidity  of  air  -       -       -  p.  286 
Dependence  on  temperature,  Yorke  pp.  275,  285-6 
Disease  caused  by  (Nyasaland  type  of  sleeping 

sickness)  : 

Clinical  picture  produced  by,  more  nearly  resembles 
that  produced  by  T.  brucei  than  gambiense, 
.  PlimWiCr,' :      -       •       -       -       -       -  3353 


T.  rhodesiense— (•oM«intted. 

Disease  caused  by  (Nyasaland  type  of  sleeping 
sickness) — continued. 
Comparison  with  disease  caused  by  T.  gambiense, 
Bruce,  169-70,  p.  240-2;   Plimmer,  3237-44; 
Shircore,   3765-71 ;    Ashworth,   4291 ;  Stohr 
5549-51 ;  Yo7-ke,  p.  275. 
Course  of,  length,  Shircore        -        3765-8,  3771 
Decrease  in  virulence  in  men  anticipated,  Minchin 

1727-8 

Degree  of  infectivity  of  flies  with,  Ashworth  4256 
Distinction  from  T.  gambiense.  Gamble,  5410-3  ; 

Stohr,  5547 ;  Bruce,  p.  238. 
probably  Distinct  from  Uganda  type,  Neave 

4320-2 

Failure  to  recognise  cases  possibly  due  to  absence 
of  swelling  of  lymphatic  glands  in  this  type, 

Pearce   4882-3 

always  and  rapidly  Fatal,  Taute  -  -  -  p.  229 
Immunity  of  man : 

would    be  Question   of    thousands    of  years, 
Minchin     -----  1844-7 
Sense  in  which  suggestion  is  to  be  taken.  May 

6256-64 

Incubation  period  (men),  Shircore  -  -  3637 
Life  can  be  prolonged,  but  no  cure  known  of,  Bruce 

260-3 

Likelihood  of  patient  infecting  fly,  Shircore  3686-8 
will  Live  in  men  as  well  as  animals,   T.  brucei 
only  in  animals,  not  morphologically  indistin- 
guishable, Minchin         -       -        1730-3,  1750 
Man-to-man  infection,  evidence  of,  Shircore 

3694-5 

Men   have  to  lie  up  almost  immediately  after 

becoming  infected,  Shircore  -  -  3691-3 
Men  not  readily  infected,  and  fly-bite  practically 

the  only  means  of  infection,  Yorke  -  512-23 
Man  more  resistant  to,  than  to  T.  gambiense, 

Bruce   266-7 

not  Nagana,  Yorke  -----  489 
same  as  Nagana  in  animals,  Bruce  -  167-79 
Natives  would  acquire  immunity,  but  Europeans 

would  be  susceptible,  Marshall  -  2159-60 
Progressing  amongst  men  in  Luangwa  Valley, 

Ycyrke  -  -  -  .  627-31,  648-57,  723-5 
Prolonged  life,  cases  quoted  but  not  considered 

likely  to  be  very  common,  Stohr  -  5755-62 
Rapidity  of,  Ashworth  -  -  -  4288-9 
Recovery  : 

no  Case  known,  Sharpe,  2759 ;  Shircore,  3702-3. 

no  Well-authenticated  cases,  Yorke  50&-11,  618 
Severe  type,  and  duration,  Pearce  -  4703-4 
Special  type,  Pearce  -----  4654 
Symptoms,  Yorke  -  .  .  .  498-503 
Theory  that   man   has    become  tolerant  of,  in 

Luangwa  Valley,  Neave  -  -  i  -  4429 
Treatment  of,  no  use  as  far  as  natives  concerned, 

Shircore  .  .  .  .  3544,  3680-1 
Trypanosomes  invariably  present  in  blood,  and 

number,  Shircore  -  -  -  -  3683-5 
more  Virulent  for   laboratory  animals  than  T. 

gambiense,  Kinghom      -       -       -       -  p.  259 
may  Wear  itself  out,  Plimmer   -       -       -  3413 
could  Distinguish  personally  from  T.  gambiense, 
Plimmer    -       -       -,    ,i  -  .  ;    -       •  3285-7 
Distributed  widely  in  Central  Africa,  Yorke     p.  275 
Divides  by  fission  in  mammalian  blood,  but  in  fly  by 
sexual  multiplication,  Yorke       -       -       -  494-7 
Effect  on,  of  Human  Serum  : 

Experiments  in  Africa  recommended,  Austen  and 

Bagshawe       -       -       -       -       -       -  p.  291 

not  Resistant,  Plimmer  -  -  -  3505-11 
Small,  Austen  and  Bagshawe  -  -  -  p.  291 
Specimens  sent  from  Rhodesia  not  the  same  as 

rhodesiense  witness  working  with,  Plimmer 

3498-504 

Suffers  from  human  blood  or  serum  in  vitro,  Duke 

1303 

Evolution  in  fly,  Mesnil,  p.  224 ;  Roubaud,  p.  226 ; 

Kinghom,  p.  260. 
Flies  infected  with,   proportion,    Ashworth.  4256 ; 

May,  6290. 

doubtful  if  Found  in  wild  game,  Plimmer  3527-8 
Found  in  game,  fly,  and  human  beings,  Kinghom 

pp.  258,  260 
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T.  rhodesiense — continued. 

Harmless  to  game,  but  fatal  to  domestic  animals  and 
monkeys,  Taute  P-  -2*^ 

Identity  with  Tbypanosome  found  in  Game  : 
Claimed  by  Kinghorn  and  Torke,  and  consequent 
danger  of  game  as  reservoir,  Neave         -  p.  271 

Distinct,  Taute  P-  229 

Doubted,  Taute  -  -  ■  pp.  229,  283-4 
Probable,  Stephens  p.  264 

Men  when  infected  with,  not  precluded  from  acting 
as  reservoirs  by  rapidity  of  disease,  if  hut  near 
bush,  Ashworth  _  4289-90 

slight  Occurrence  in  game  on  N.  Rhodesian  plateau, 
Kinghorn  -       -        -       -        •       -        -  P-  260 

for  Practical  purposes  is  the  trypanosome  which 
affects  domestic  stock.  Yorke      -    489.  491,  632-4 

Refractoriness  of  man  to  rhodesiense  poison  con- 
sidered natural.  Bruce       -        -       -  249-52 

Relationship  to  T.  brucei,  see  T.  brucei  and/or  rhode- 
siense. 

Relationship  to  T.  gambiense,  suggestions,  Mesnil 

p.  224 

Reservoirs  : 

Domestic  animals  not  suspected,  as  soon  killed  by 
infection,  Bagshawe        -        -       -       -  p.  288 
Man  possiVjly  important,  and  investigation  advised, 
Austen,  and  Bagshawe      -        -        ■        -  p.  291 
Uncertain  on  account  of  supposed  identity  with 

T.  brucei,  Mesnil  p.  225 

mainly  Water-buck,  StoJir  -       -        -  5571-3 
Wild  game  the  most  important,  Bruce  299-300 
considered  formerly  a  Strain  of  T.  gambiense,  Minchin 

1727 

considered  a  new  Strain  of  T.  brucei  pathogenic  to 
men,  Minchin.  1727-31,  1774,  1856-8;  Ashworth, 
4178-9,  4185. 
Transmission  : 

to  Domestic  cattle  by  inoculation.  May      -  6298 
by  Flies,  important  factor  biological  establishment 
in  body  of  fly,  and  final  stages  in  salivary 
glands.  Ashworth    -       -        -       -  4263-6 
by    G.    morsitans,    Minchin.    1792 ;  Hamerton, 
p.  254. 

by  G.  morsitans,  no  conclusive  proof,  Neave  4391 

Sexual  transmission,  no  evidence,  Yorhe  679-80 
Typical  features  of,  Taute  -  -  -  -  p.  228 
Views  of  Kinghorn  and  Yorke  on  prevalence  of  in 

game.  Hoe  ring  -       -        -       -       -       -  p.  257 

in  Wild  animals,  identity  only  proved  by  power  to 

cause  tiypanosomiasis  in  men,  Ashworth  4233-4 

T.  simiae : 

Cause  of  disease  in  goats,  Dahiel  -  -  -  p.  249 
Description,  Bruce  -  -  -  -  -  p.  234 
Distribution,  Bruce  -  -  -  -  -  jj.  234 
Does  not  invade  salivary  glands  of  fly.  Kinghorn 

p.  260 

Frequency  of  occurrence,  Bruce     -       -        -  p.  238 
Reservoir,  Bruce   -       -       -       -       -       -  p.  234 

Results  of  feeding  G.  morsitans  on  monkeys,  dogs, 

and  goats  in  proclaimed  area  -  -  j).  236-8 
Summary  of   investigations  on   infection  of  wild 

animals  with,  in  Nyasaland,  Bruce      -      p.  235-6 
Susceptibility  of  animals  to,  Bruce        ^        -  p.  234 
Transmission,  Bruce,  p.  234 ;  Hamerton,  p.  255. 
Virulence  for  monkeys  destroyed  by  passage  through 

goat,  Bruce   1067-8 

T.  togolense,  see  T.  brucei. 

T.  Uganda : 

see  also  T.  brucei. 

Suggested  as  name  for  dimorphic  ti'ypanosome  called 
T.  brucei  by  Bruce,  Stephens      -       -        -  p.  264 

T.  uniforme  : 

Description,  Brace        -        -        -        -        -  p.  234 

Distribution,  Bruce,  p.  234 ;  Hamerton,  p.  255. 
Reservoir,  Bruce    -        -        -        -        -        -  p.  234 

Susceptibility  of  animals  to,  Bruce  -  -  p.  234 
Transmission.  Bruce,  p.  234  ;  Ha  merton,  p.  255. 

T.  vivax: 

Animals  in  which  found,  Dalziel    -       -        -  jj.  249 
Description,  Bruce        -       ■        -       -       -  p.  234 
Distribution.  Bruce,  p.  234  ;  Hamerton,  p.  255. 
Does  not  invade  salivary  glands  of  fly.  Kiiighorn 

p.  260 


T.  vivax — continued. 

probably  Identical  with  T.  cazalboui,  Dalziel  -  p.  249 
Reservoir,  Bruce    -       -        -       -       -       -  p.  234 

Susceptibility  of  animals  to,  Bruce  -  -  j).  234 
cattle,  tolerant  of,  Hamerton  -  -  -p.  255 
Transmission,  Bruce,  p.  234 ;  Hamerton,  p.  255. 

T.  vivax  group,  characteristics  and  development  in  fly, 
Bruce  p.  232 

Trypanosomes : 

see  also  pa;rticvlar  names. 

not  Afliecting  man,  would  probably  be  killed  a  few 
hours  after  entering  blood,  Bruce       -       -  1087 
All  types  and  species  may  vary  with  environment, 
but  may  also  remain  constant,  Hamerton    -  p.  255 
Animals  allied  to.  found  in  plant  tissues.  Carpenter 

1360 

Animals  free  from,  in  fly-free  areas,  Bruce     -  5-7 
Animals    in    Zoological    Gardens    examined,  but 
trypanosome  found  only  in  mouse  from  the  Sudan, 
Plimmer    -       -        -       -         3467-87.  3519-21 
where  Animals  show  considerable  degree  of  resis- 
tance,   pecorum    and    short    type   of  organism 
generally  met  with,  Beuan  -        ■       -       -  898 
Anti-toxin  developed  in  blood  of  animal  with,  but 
no  practical   use  can  be    made  of    at  present, 

Bruce   359-62 

Avian,  would  grow  in  frog,  but  probably  not  in 
mammal,  Plimmer     .        -        .        .        .  3466 
Bases  for  distinguishing  species,  Kinghorn    -  p.  260 
Blood  forms,  definition,  Bruce        -        -        -  p.  232 
in  Blood,  ijeriodical  variations  in  number  with  rise 
of  temperature.  Todd         -       -       -       -  p.  265 
in  Cattle,  abundant.  Garden  -        -       4029,  4057-8 
Change  from  passing  through  animals  not  perma- 
nent, Plimmer  -----  3494-7 
Classification,  Bruce      -       -        -        -       -  p.  232 
Cultivation  of.  of  doubtful  value,  as  ordinary  and 
cultivated  forms  differ  morphologically,  Ashworth 

4190 

Curves  oi   average  measurement  of   no  value  in 
distinguishing.  Lady  Bruce        -       -  989-90 
Develop  entirely  in  alimentary  canal  and  salivary 
glands  of  fly  without  entering  reproductive  organs, 
and  are  not  transmitted  to  offspring,  Ashworth 

4298 

different  Development  in   fly  according    to  part. 

Ashworth   4280-1 

Development  in  fly,  Lady  Bruce  -  -  -  992-3 
some  Dimorphic,  and  some  monomorphic,  Plimmer 

3316-9 

Dimorphic  : 

with   Posterior   nuclei,   names    of   species,  and 
difficulty  in  settling  identity  or  non-identity, 
Stephens        -       -       -       -       -        -  p.  264 

without   Posterior    nuclei,  various   species  and 
relationships  between  them,  Stepihens  jjp.  264-5 
Distinct  strains,  and  diflrerent  methods  necessary 
for  destruction,  Minchin    -       -       -  1785-90 
Distinction  of  species : 

Com-se  of  development  in  fly  important  datum, 
Kinghorn       -        -        -        -        -        -  j).  260 

Cross-immunisation,  not  successful  method,  King- 
horn   p.  260 

as  Distinct  from  variations  not  obsei-ved,  Mesnil 

p.  224 

Possibility  of,  Plimmer      -       -       -  3441-56 
Tables    showing   morphological    and  biological 
evidence  for,  Stephens     -       -       -       -  p.  264 

Distinguished  by  morphological  and  biological  tests, 
Stephens    -       -       -        -       -       -       -  p.  264 

Dying  out  of  area  after  period  of  existence  and 
infectivity,  not  heard  of,  Yorke  -       -  419-20 
Evidence  as  to  capacity  to  live  during  pupa  stage  of 
fly  as  trypanosome,  Ashworth     -       -       -  4303 
Evolution  in  flies  of  great  importance,  Ronhaud 

p.  226 

Exist  in  all  are;i.s  where  both  game  and  G.  morsitans, 
Yorke        -       -       -       -       -       .       .  415-8 

Existence  in  absence  of  big  game,  Bouffard    -  p.  216 
Existence  in  absence  of  game  and  fly,  examjjles, 
Hamerton  -        -        -        -        -        -        -  p.  255 

Fly  test  would  be  applied  as  first  test  between 

species,  Duke   1242-8 

some  Found  in  animals  do  not  att'ect  salivaiy  glands 
of  fly,  Ashworth         -       .       .       .       .  4276 

y  2 
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Trypanosomes — continued. 

few  Found  in  animals  in  foreign  Zoological  Gardens, 
Plimmer   -------  3518 

sometimes  Found  in  blood   with   few  symptoms, 
animal  getting  well  afterwards.  Garden.  4055-6 
Found  in  reptiles,  Plimmer   -       -       -  3461-4 
Game  may  be  infected  with  more  than  one,  Dnlce 

1167-71 

of  Game  suggested  to  be  pathogenic  to  domestic 
animals,  but  not  to  man,  May    -       -       -  6137 

Granular  stage,  evidence  of.  but  matter  not  fully 
traced,  Ashworth       -       -       -       -  4300-1 

History  of  investigations  on.  Bruce       -        -  p.  232 

Human  : 

can  be  Distingiiished  with  fair  acciu'acy  from 
animal,  Todd  -       -       -       -       -       -  p.  265 

Found  in  wild  game,  and  proofs,  Dalziel     -  p.  249 
Possibility  that  any  species  may  be  ti'ansmitted 
by  any  tsetse  fly,  Hamerton    -       ■       -  p.  254 
Human  and  mammal  grow  with  difficulty  in  reptiles 
and  birds,  Plimmer    -----  3465 

Identity  of  those  found  in  game  with  those  producing 
Nyasaland  sleeping  sickness  not  proved  by  their 
producing  same  symptoms  in  inoculated  animal, 

Neave   4329-31 

Identification  : 

Method  of,  Gamble  -  -  -  -  5456-60 
by  Morphology : 

Difficulty  of,  Stephens    -       -       -       -  p.  264 
Objections  to,  Stephens  -       -       -       -  p.  264 
Uncertain  guide,  Neave  -       -       -       -  p.  271 
Pathogenicity  of  similar  kind  imcertain  guide, 

Neave  p.  271 

in  Infected  animal  found  with  great  difficulty,  Stohr 

5707 

Infection  with,  possibility  of,  from  lancet,  but  this 
not  analogous  to  method  with  flies,  Ashworth 

4258-60 

Injection  in  animal  of  more  than  one,  result  of, 

Bruce  1099 

Inoculation  of  susceptible  animals  : 

the  Best  way  of  culture,  Yorhe  -       -       -  670-6 

Efeect,  Bruce   253-9 

Knowledge  re  grow^th,  Minchin  -  -  1776-84 
Length  of  time  dm-ing  which  they  may  persist  in 

fly  in  incomplete  stage,  Yorlte  -  -  -  275 
Lewisi  and  brucei  groups,  Minchin  -  -  1785 
Measurement,  method  employed,  Lady  Bruce  988 
Metamorphosis,  undergone  by,  in  flies,  Ym-he  -  691-3 
in  Man,  never  found  without  disease.  May  -  6197 
Monomorphic,  various  species  and  relationship  to 

one  another,  Stephens  -  -  -  p.  263-4 
Morphology  : 

Change  by  environment  and  artificial  means,  &c., 
Plimmer        -       -  3295-6,3340-1,3444-9 

Change    by  passing    from    animal   to  animal, 
Plimmer  3288-9,  3293-5,  3337-42,  3400,  3414-7 

Deceptive  nature  of,  Neave        -       -       -  4324 

enoi-mous  Yariation  found  in  same  type,  Lady 

Bruce   972-4 

Names  of  fast  species,  Duhe  -  -  -  1172-4 
Number  in  blood  of  infected  animals  very  vai-iable, 

Hamerton  -  -  ■  -  -  -  -  p.  255 
same  Organism  under  diiferent  conditions,  Bevan 

893-905 

possible  Origin  of,  Bruce  -  -  -  109-11 
Pathogenic  to  Man  : 

Possibility  of   becoming,  from  passage  through 
animals  if  man  in  special  condition,  Plimmer 

3397-404,  3407,  3438-9 
Possibility  of  strain  pathogenic  to  man  and  not 
harboured  by  game,  and  of  strain  oceiu-ring  in 
game  hut  not  pathogenic  to  man  superlicially 
similar,  Marshall    -       "       -       '    .  1863-9 
Theories  as  to  animals  acting  as  reservoiis,  Taiite 

p.  228 

Pathogenic,  never  found  in  blood  of  persons  perma- 
nently remote  from  game  and  tsetse  flies,  Todd 

p.  265 

Pathogenicity,  insufficient  experiments  in  to  prove 
importance  of  big  game  as  reservoir  of  trypano- 
somes fatal  to  man,  Neave         -        -       -  4324 
non-Pathogenicity  doubted,  Plimmer     -        -  3533 
in  Peripheral  blood,  more  common  than  generally 
supposed,  Todd  P-  265 


Trypanosomes — continued. 

Periodical  variations  in  number  in  blood  of  ape  and 

man  and    consequent   difficulties    of  diagnosis. 

Bouffard  p.  216 

Reservoirs  : 

see  also  names  of  animals. 

small  Diurnal  animals  other  than  antelopes  as  a 

matter  for  local  investigation,  Minchin  1766-9 
Evidence  insufficient  for  forming  final  judgment. 

Carpenter  1361-2 

Flies  act  as,  of  the  disease,  and  do  not  transmit  it 

to  oifspring,  Mesnil  -  -  -  -  p.  224 
Investigations  not  sufficient,  Sharpe  2761,  2902-3 
further    Investigation   needed    and  suggestions 

made,  Austen  and  Bagshawe  -  -  -  p.  291 
Man  : 

may  become  more  Efficient  in  course  of  time, 
Minchin  1846 

Importance  of,  Woosnam,  2248,  2263-6 ;  Ash- 
worth, 4152-3,  4286-91  ;  May,  6318  ;  Todd, 
p.  265. 

most  Important  in  endemic  centres,  but  big  game 
elsewhere,  Bouffard     -       -       -       -  p.  216 

not  Impoi-taut,  Hodges,  1622  ;  Hamerton,  p.  255. 

an  Insignificant  fraction  of  total  reservoir  at 
present,  Yorhe  -  393-6,  427-9,  702-5,  712-3, 
726-7. 

Suggested  experiment   to   test   whether  sole 
reservoir,  Bouffard      -       -       -       p.  220-1 
Relative  importance  of  game  and  human  beings  as, 
Ashworth         ------  4216 

Scanty  in  blood  of  infected  game  and  example  of 
exception,  Todd         -       -       -       -       -  p.  265 

Sexual  phases  still  undiscovered  and  necessary  to 
complete  life  cycle,  but  obscure  and  of  doubtful 
impoi-tance.  Ashworth        -       -       -  4195-96 
Species  of.  not  invading  salivary  glands,  Kinghorn 

p.  260 

actual   Sj^ecies    reducible   to    two,   other  names 
represent  phases.  May       -       -       -  6210-11 
Species  would  not  change  by  being  put  through 
another  sjjecies  of  fly,  Bruce       -       -       -  203-6 
Species  more  or  less  fixed,  but  svibject  to  considerable 
vaiiations  in  character,  Todd     -       -       -  p.  265 
Suggestion  that  different  varieties  might  be  stages  of 
the  different  forms  of  one  not  considered  possible, 
Bruce        -       -       -       -       -       -       -  1082 

Three  main  groups,  Mesnil    -       ■       -       -  p.  224 
Transmission  : 

All  biting  flies   should  be  assumed  capable  of 
can-ying  infection,  Todd  -       -       -       -  p.  265 

Any  trypanosome  can  be  transmitted  by  any  fly, 

Yorhe   542-7 

Case  of  carriage  by  fly  from  human  being  to 
expei'imental  animal  no  evidence  as  regards 
domestic  animals.  May  -  -  -  6292-8 
Established  fact  that  game  is  reservoir  and 
morsitans  the  earner,  Bruce  -  -  -  322-4 
Experiments,  failure  to  infect  large  numbers  of 
flies  and  suggested  reasons,  Austen  and  Bag- 
shawe  p.  291 

between  Flies  : 

Denied,  Bruce        -       -       -       -       -  12 
Improbability  of,  Minchin      -       -       -  1722 
Glossina  the  only  normal  carrier,  Bruce,  42-3 ; 

Minchin,  1723-4. 
Mechanical : 

by  any  Blood-sucking  fly,  question  of,  Alcock 

3882-6 

not  Common,  Ashworth  -        -        -  4260-2 
Conditions,  Yorhe  •       -       -       -       -  p.  275 
Evidence  from  Accra,  Connal  -       -       -  p.  248 
Possible  on  very  rare  occasions,  Bruce     -  43 
by  Proboscis  of  insect  possible,  Minchin  1723 
not  after  24  hours,  Yorhe        -       402-4,  450-4 
by  Mosquitoes,  but  limited  by  scarcity  of  trypano- 
somes in  blood,  Roubaud        -       -       -  p.  227 
One  fly  .sufficient  to  give  disease,  Bruce      ■  155-9 
by  Other  biting  flies  than  glossina,  possibilitv, 

Duhe  1298 

no  Proof  that  it  may  be  conveyed  from  wild  game 

by  fly,  Neave  ^  4427 

through  Skin,  case  of,  Yorhe      -       -  518-20 
vai-ious   Species  transmitted  by  different  species 
of  flies,  Roubaud  p.  226 
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Trypanosomes — continued. 
Transmission — continued. 

some  Species  known  to  be  transmitted  by  ditt'ei-ent 
kinds  of  Hies,  Hamerton  -       -        -       -  p.  254 
Two  or  three  tiypanosoraes  could  be  carried  by  one 
fly.  and  fly  does  not  seem  to  suffer,  Bruce  273-6, 

1083-6 

from  Wild  game  to  cattle  by  fly,  fairly  proved,  but 
not  proved  as  regards  man,  lievun  -       -  801-5 
Types  accomplishing  evolution  elsewhere  than  in 
salivary  glands  of  fly  unconnected  with  human 
trypanosomiasis,  and  examples,  Ronbaiul    -  p.  226 
Unknown  Stage  of  Evolution  : 

Existence  of,  improbable,  Hamerton   -       -  p.  255 
Theory  not  necessary  to  explain  incurable  cases, 
Kopke  -       -  p.  224 

Trypanosomiasis : 

Animal  (Nagana)  : 

Experiments  as  to  treatment  carried  on  for  last 

18  years.  Brace  263 

Distinct  types  in  Zululand  and  Uganda,  Bovband 

p.  226 

Inoculation  into  susceptible  animal,  effect.  Bruce 

253 

Produced  by  T.  brucei,  4.s/n<'0/'i/(        -       -  4179 
Same  symptoms  produced  by  trypanosomes  from 
man  infected  with  rhodesiense  and  by  similar 
tr}'panosomes  from  healthy  game,  Neave  4;]27 
caused  by  T.  brucei  as  discovered  by  Sir  David 

Bruce,  Dnhiel  p.  249 

T.  rhodesiense  not  the  same  as,  Yorke       489,  492 
Animals  cured  not  found  to  be  protected  on  reinfec- 
tion, PUmmer    -       -       -       -       -  3426-30 
Cattle : 

Case  of  prevalence  and  absence  of  game.  Bayshawe 

"p.  287 

Death  probalily  due  to  poison.  Garden  -  4106 
no  Difference  noticed  in  trypanosomes.  Garden 

4035 

Incubation  period,  (piestiim  of.  Garden  4053-4. 

4062-3 

Method  of  diagnosis.  Garden  -  -  4028-34 
among  Piililic  Woi'ks  Dejjartmeut   oxen,  cases 

of  immunity,  Garden  .  .  .  .  4008 
Researches  on,  in  Congo  State,  Bacjsliawe  -  p.  287 
Symptoms,  Garden  -  -  -  -  4059-69 
Tendency  of  trypanosomes  to  disappear  in  later 

stages,  Garden  .  .  .  .  .  4104 
Transmitted  mechanically  by  stomoxys.  May 

6313-7 

much  more  Urgent  reason  for  game  destruction 
than  human  sleeping  sickness.  Kinghorn 

pp.  260-1 

Human : 

see  also  Sleeping  Sickness. 

Transmission  to  offspring  not  considered  possilile, 

Hodges    1626-8 

Preventive  Measures  : 

.see  also  Clearing  of  Vegetation,  Destruction  under 
Flies,  Game-clearing,  and  Treatment. 

Appointment  of  special  medical  olRcers  m-gently 
required.  Dalziel     ■       •       -        -       -  p.  251 

Colonisation  which  involves  systematic  clearing 
and  cultivation  advised,  Taute        -       -  p.  230 

Depopulation  pending  clearing  of  routes  out  of 
danger  zone  advocated,  Bouffard     -       -  p.  221 

Destruction  of  fly,  clearing  of  vegetation  supjjle- 
mented  by  game-clearing  expeiiment  recom- 
mended. May    6159-63 

Desti'uction  of  infected  cattle  necessary,  Bouffard 

221 

Destruction  of  infected  stock,  advised  in  case  of 
imported  animals  owned  by  Europeans  only, 
Todd  p.  266 

Destruction  of  G.  palpalis  advised,  Dalziel,  p.  251 ; 
Paske-Smith,  pp.  262-3. 

Detailed  regulations  drawn  up  by  chief  medical 
officers  in  each  colony  with  view  to  local  reqiiire- 
ments  recommended,  Dalziel  ■       -       p.  252-3 

Entomological  investigations  necessary  before 
measures  can  be  entered  upon,  Lloyd      -  5929 

Experiments  only  can  be  recommended  at  present. 
Lloijd   5930 

in  G.  morsitans  areas,  suggestions,  Dalziel    p.  251 


Trypanosomiasis — continued. 

Preventive  Measures — continued. 

in  G.  palpalis  area,  suggestions,  Dalziel     -  p.  251, 

p.  252 

Knowledge  of  local  conditions  important  in  all 
cases,  Dalziel  -       -       -        -       -       -  p.  251 

Movements  of  natives  from  infected  to  non- 
infected  areas  should  be  strictly  controlled, 
Murray  p.  262 

Occupations  leading  natives  to  banks  of  rivers 
should  be  replaced  by  others,  Mesvil      -  p.  225 

Recommended.  Hamerton,  p.  255;  Woosnam, 
p.  276,  p.  277. 

Recommended  in  Sleeping  Sickness  Report  for 
N.  Rhodesia  -       -        -       -       -       -  p.  285 

Scheme  suggested  for  borders  of  Togoland  and 
,  Gold  Coast,  Horn   -       -        -       -  5303-6 

no  Single  measure  will  be  effectual,  Dalziel,  p.  252  ; 
Todd,  p.  266. 

Suggestions,  Lloyd,  5920-2  ;  Mesnil,  pp.  225  -6  ; 

226  ;  Austen  and  Bayshawe,  p.  29U-2. 
Systematic  plan  varied  according  to  local  needs 
for  each  district  needed,  Dalziel      ■        -  p.  251 
new    Trade  routes,  railways,   and  roads  should 
make  a  detour  to  avoid  fly-belt,  Connal  -  p.  248 
Reservoirs,  see  under  Trypanosomes. 
Tsetse  flies,  see  Flies. 

Tulloch,  Captain,  case  of,  Pliinnter.  3240.  3297-313  ; 

Shircore,  3642-3,  3717-8. 
Tunis,  work  in,  on  spirochaetes  by  Nicolle  referred  to, 

Ashworth       -------  4193 

Uganda : 

see  also  Victoi'ia  Nyanza. 
Antelopes  : 

Dangerous  as  regards  human  and  animal  tryjiano- 
somes.  Hamerton,    -        -        -        -        -  p.  255 
Extermination  of.  question  of  possil)ilit}\  Duke 

1179-82.  1201-4 
Immunity.  Bru,c\  71-2  ;  Marshall.  2110. 
Infectivity  of  c  ij^^itive  antelopes.  Duke  -  1254-8, 

1261-3 

Laboratory  expei  iment.s.  Duke  -  1139  -49.  1301-2 
Reservoirs,  but  unimuortant.  Mesnil  -  -  p.  225 
T.  ganibiense  found  in,  on  two  occasions.  Jkf«rs//a?Z 

2161-2 

T.  gambiense  found  in,  and  nature  of  tests  used, 
Duke  -      -       -       1139-57.  1177-8.  1196-200 
T.  uniforme.  relatively  numerous.  T.  vivax,  not  very 

often,  Duke   1328-31 

Ti'jqmnosomes  pathogenic  to   domestic  animals, 
found  in.  Hodges     -        -        -        -  1544-5 
Clearing  of  area,  question  of  jjossibility,  Duke  1286 
Clearing  of  vegetation,  cost  would  depend  on  local 
conditions,  and  example  from  River  Nile.  Paske- 
Smith   p.  263 

Edible  rats,  die  very  quickly,  Duke  -  1342-3 
Fly,  destruction  possible  by  clearing,  and  economic 
advantages.  Paske-Smith  -  -  -  -  p.  263 
Fly  districts,  removal  of  natives  from.  Duke  1282-5 
Fusca,  question  as  to  habits,  &c.,  Duke  -  1320-6 
Game-clearing  : 

Destruction  not  considered  necessary,  Paske-Smith, 

pp. 262-3 

Difficulty  of  clearing  all  game  owing  to  nature  of 
country,  Paske-Smith     -       -       -       -  p.  262 
Experiment  would  have  to  be  separate  for  palpalis 
and  morsitans.  and  would  be  difficult  to  carry 
out  with  regard  to  morsitans.  Hodges  1551-6 
Extermination  would  not  be  feasible,  Duke  -  1133 
in  Palpalis  area : 

Conditions  necessary,  Hodges  -        -  1557-9 
Infectivity  ot  fly  would  have  to  be  tested  by 
animal  inoculations,  and  result  would  be  con- 
clusive   for  all  practical   purposes  Hodges, 

1569-72 

proposed  Methods,  Hodges     -       -  1560-8 
People    sent   in   for   purposes  of  experiment 
would  have  to  be  medically  examined,  Hodges 

1568 

Question  of  animals  to  be  destroyed,  Minchin 

1709-11 

Suggested.  Dalziel,  p.  250  ;  Paske-Smith,  p.  262. 

Total  extermination  would  be  impossible,  but 
possible  in  parts  important  from  point  of  view 
of  traffic  and  residence,  Hodges   •  1629-o5 

Y  3 
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Uganda — continued. 
Game  -. 

something  near  the  ETuman  parasite  reported  to 

have  been  found  in,  Hodges  -  -  -  1546 
will  be  Important  factor  in  regard  to  disease, 

Bruce  144. 

no   particular    Species    except    antelope  more 

important  as  resei-voir,  Buhe  -  -  1289-92 
Trypanosome  corresponding  with  description  of 

T.  rhodesiense  found  in,  Duke  -  1158-60 
T.  uniforme  the   commonest,    then   vivax,  and 

pecorum  common  in  certain  parts,  Dwfce  1135-9 

Gr.   MORSITANS  : 

Belt,  certain  road  in,  driving  back  of  game  from, 
would  Vje  possible,  Hodges      -       -  1585-6 
Common   in   some   parts   of   Protectorate,  but 
sleeping   sickness   in  man   not  found  unless 
G.  palpalis  present,  Hodges     -       -  1540-50 
Concentrated  resorts  of.  Shir  core       -       -  4911 
none  seen  Personally,  Dulce       -       -       -  1132 
Present  in  some  parts,  and  cattle  disease  appears, 
but  no  T.  gambiense  found  among  men,  although 
sporadic  cases  may  have  occurred,  Hodges 

1647-56,  1660,  1673-8 
certain    Trypanosomes    pathogenic    to  cattle 
carried  by,  Hodges  -       -       -       -  1665-70 

G.   PALPALIS  : 

Decrease  of,  on  Buku  Bay,  Buhe  -  1238-41 
Infection,  ratio  less  in  nature  than  in  laboratory, 

Dalziel  P-  249 

Proportion  infected  with  T.  gambiense,  Dalziel 

p.  250 

Question  as  to  habits,  &c.,  Duhe        -  1320-6 
Introduction  of  guinea  fowl,  not  considered  prac- 
ticable, Marshall    -       -       -       -  2139-40 
Laboratory,  Duhe  -----  1337-41 
Sleeping  Sickness : 

see  also  under  Victoria  Nyanza. 

Acute  case  of,  possibility  of,  Shircore  3642-3 

in   Animals,  comparison  with    disease  in  men, 

Hodges  1601-7 

Antelope   have   probably   become   tolerant  and 
immune,  Minchin  -       -       -       -       -  1798 
some  new  Cases,  Duhe       -       -       -  1120-23 
Comparison   Avith   Nyasaland,    Hodges,    1598-9 ; 

Shircore,  3544,  3555-6. 
Differing  in  viralence  from  that  m  Rhodesia  and 
Nyasaland  possibly  due  to  G.  palpalis  being 
more  fond  of  human  blood,  Minchin       -  1737 
Distinct  from  Nyasaland  type,  Nea,ve  -  4320-22 
further     Entomological    knowledge  necessary, 

Marshall   2038-40 

Epidemic : 

Big  game  free  from  human  trypanosomes 
before,  but  possibly  not  from  cattle  trypano- 
somes, Minchin  1797 

Brought  in  by  man  from  the  Congo,  Bruce,  142  ; 
Duhe,  1113-5,  1205-9;  Hodges,  1679-89, 
1692 ;  Johnston,  3060-3. 

Duration,  al^out  11  years,  Bruce     -       -  1095 

Question  whether  disease  existed  among  game 
before,  Hodges    ....  1684-92 

Removal  of  population  from  lake  shore,  Duhe 

1116-9 

Spread  was  from  man  to  man  via  fly,  Hodges 

1688 

Example  of  slow  spread  in  scanty  population 
found  in,  Stohr   6686 

G.  palpalis  sole  carrier,  Pashe- Smith  -       -  p.  262 

probably  Introduced  by  man  and  animals  then 
infected,  Marshall,  2037  ;  Johnston,  3112. 

usual  Length  of  illness,  Bruce,  1088-96  ;  Neave, 
4319. 

in  Men : 

a  Definite  type  of  disease,  Hodges  1594-7,  1605 
Decrease  of  viralence,  Minchin       1727,  1841-3 
Mortality,  Hodges     .       -       -       -  1537-9 
Natives   more  tolerant  on  the  Congo  than  in, 

Minchin  1801-2 

Preventive  measures,  continued  prohibition  of 
areas  infected  with  G.  palpalis  advised,  Pashe- 
Smith  p.  263 


Uganda — continued. 

Sleeping  Sickness — continued. 

first    Recognised    after    Stanley's  expeditions, 
and  infection  probably  introduced  by  human 
beings,  Ashworth    -       -       -       -  4239-40 
Spread  of,  stopped  by  removal  of  population  from 
source  of  infection,  aud  by  regulating  traffic, 

■  Hodges   1492-8 

Stopped  in  Uganda  proper,  but  continues  as 
before  in  nojih-west  of  coiintry  on  the  Nile, 

Brace  48-9 

Transmission  from  human  beings  has  ceased  since 
removal  of  population  from  fly  areas,  Hamerton 

p.  255 

Transmission  by  G.  palpalis,  Austen  and  Bagshawe 

p.  291 

Treatment : ' 

Nature  of,  and  further  experiments  should  be 
made  with  antimony,  Shircore  3545-9,  3678-9 
Serum  injection  never  tried,  probable  difficulty 
of  persuading  patients  to  allow,  Shircore  3682 
T.  pecorum  found  in  hyaena,  Duke        -       -  1287 
Trypanosomes,  species  found  in  cattle,  Hamerton 

p.  255 

Trypanosomiasis  of  stock  probably  caused  by  fusca 
and  pallidipes,  Duke  -       -       -       1293-7,  1327 

Wild  animals  found  with  T.  gambiense,  small 
number  of,  Marshall  -----  2111 

Upper  Shire  District : 

Cases  of  sleeping  sickness  found,  Bruce  1061-2 
Fly  in  large  quantities  but  practically  no  big  game, 
Johnston    -------  3166 

Van  Someren,  Dr.,  reference    -       -       -       -  p.  262 

Victoria  Falls,  south  of,  near  Pandamatenka,  dis- 
appearance of  flies  with  disappearance  of  buffaloes, 
Selous   2955 

Victoria  Nyanza: 

Ankole  cattle  brought  down  from  frontier  regions  of 
Congo  State  to  near,  disease  among,  Johnston 

3055-7 

Antelopes  as  reservoirs,  Taute,  p.  228  ;  Bruce,  p.  233  ; 

Dalziel,  p.  248. 
Birds  as  food  for  flies  on,  Bruce    -       -       -  16 
Clearing  of  Vegetation  : 

in  Connection  with  supply  of  fuel  for  steamers, 
Paske-Smith  -       -       -       -       -       -  p.  263 

Experiment  suggested,  estimated  cost,  &c.,  Paske- 
Smith    p.  263 

Crocodile  and  big  birds  not  found  to  be  infected 
although  fed  on  by  palpalis,  Hodges  -  1643-6 
Crocodiles,  flies  obseiTed  to  feed  on,  Taute   -  229 
Damba  Island  : 

Conditions  on,  and  suggestions  re  game-clearing 
experiment,  ^s/iworWi.       4130-46,  4148,4186-7, 

4206-12 

Experiment  proving  that  antelopes  acted  as 
reseiwoir  of  T.  gambiense,  Dalziel  -  -  p.  249 
Depopulation  as  preventive  measure  and  inadequacy 

in  survival  of  game,  Taute  -  -  -  -  p.  228 
Game-clearing  Experiment: 

would  be  Difiicult  on  one  island,  Hodges  1641-2 

Game  too  scarce  in  infected  area  to  make  it  suit- 
able for,  Paske-Smith     -       -       -       -  p.  262 

Possibility  of,  on  island',  and  suggestion,  Minchin, 
1702-10;  Marshall,  2012-4;  Johnston,  3133-9; 
Dalziel,  p.  250. 

G.  palpalis  : 

Breeding  grounds,  characteristics,  &c.,  Duke 

1222-31 

Habits  of  pupating  on  shores  of,  Dalziel  -  p.  252 
Infectivity  : 

Decrease,  Hodges,  1590-3,  1607-9 ;  Marshall, 
2110. 

Decrease  probable,  Bruce       ■       -  139-40 
Keeping  about  the  same,  Duke       -  1184-8 
Percentage  of  palpalis  now  infective  very  small, 
Hodges       -       -       -       -       -  1661-2 
on  Shore  and  islands  should  be  investigated  and 
visits   of    infected   natives   more  carefully 
prevented,  Austen  and  Bagshawe         -  p.  291 
Large  swarms  on  Kimmi  Island,  and  no  game,  but 
birds  and  crocodiles  and  hippopotami,  Minchin 

1712-6,  1838-9 
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Victoria  Nyanza — continued. 
G.  PALPALis — continued. 
Migration  across  water : 

Extensive,  doubted,  Minchin  -        -  1704-8 
not    Likely,   but   further  investigation   to  1)6 
made,  Oarpenter         -       -       -    1351,  1430 
not  Noticed,  Bii,he  -       -       -        -  1232-4 

Trapping  of,  black  cloth  and  birdlime  method  could 
not  be  utilised  on  Lake  Yictoria,  Duke  1235-7 
Hippopotami,  increase  of,  owing  to  over-stiict  game 
laws,  Bruce       -        -       -        -        -       -  p.  244 

Removal  of  Population  : 

but  Fly  remains  equally  abundant,  Hodges  1587-9 
a  Temporaiy  measure  as  regards  stamping  out 
disease,  Hodges      -       -       -    1495-8,  1663^ 
Sesse  Archipelago,  no  sleeping  sickness  formerly 
although  situtunga  in  large  quantities  and  glossina 
present,  but  inti'oduced  after  destruction  of  situ- 
tunga, and  suggestion  re  game-clearing  experi- 
ment, Joh7iston  -----  3112-9 

Sleeping  Sickness  : 
see  also  under  Uganda. 

Epidemic,  checked  by  removal  of  natives  from 
lake  shores,  Bruce  -       -       -       -       -  p.  235 

Example  from  shores,  Mesnil     -       -       -  p.  225 

Human  population  considered  main  reservoir, 
Ashworth  4216 

Introduced  from  West  Africa  by  human  agency, 
Ashworth  .  .  .  .  .  4238-40 
Surreptitious  visits  of  natives  to  proclaimed  areas, 

Marshall  2015-7 

T.  gambiense  in  wild  animals  on,  will  probably 

continue  for  long  time,  Bruce     -       -       141,  144 

Volta  River  District : 

Areas  where  fly  found  well- watered.  Horn  5233-4 

Clearing  of  Yegetation  : 

not  Done  at  all  by  natives,  Horn  -  5311-2 
Proved  to  have  good  effect,  but  difficult,  Horn 

5180 

Domestic  animals  do  not  have  trypanosomiasis,  but 
have  probably  gi'OWn  immune,  Horn  -       -  5273 

Fly  area,  Bouffard  p.  215 

small  Fly  areas,  T.  pecaudi  and  T.  dimorphon  trans- 
mitted from,  Bouffard        -       -       -        -  p.  217 

Game,  species  of,  found,  and  amount,  Horn  5108-10, 

5214-6,  5285-6 

G.  palpalis  and  G.  MORSITANS  : 

no  Breeding  places  found,  Horn  -  -  5176 
Found  in  and  around  villages  despite  lack  of  game, 

Horn   5173-5,5272 

Found  in  equal  quantities,  Horn        -  5090,  5103, 

5231--2 

Men  important  reservoirs  rather  than  wild  game, 

Horn  5111 

Natives  unaware  of  danger  from  flies  to  men  or 
animals,  Horn    -       -      5187-90,  5240-1,  5281-3 
Sleeping  Sickness  : 

no  Acute  cases  recorded,  and  duration  not  exactly 

known,  Horn   5138,  5249 

Amount  of,  Horn  -  5091-3,  5101,  5159,  5245-6 
Cases  reported  in  which  trypanosomes  were  absent, 

Horn  5131 

Diagnosis  and  symptoms,  Horn  -  5205-11,  5253-7 
considei'ed  Distinct  from  Nyasaland  disease,  Horn 

5258 

Game  as  reservoir,  Bouffard       -        -       -  p.  216 
apparent  Immunity  of  natives  may  be  due  to 
survival  of  the  fittest,  and  would  be  inherited. 

Hm-n  5161-3 

apparent  small  Incidence  may  be  due  to  immuni- 
sation, Horn  -       -       -       .        ,5129, 5135-6 
Natives  able  to  recognise  sleeping  sickness,  but  do 
not  regard  it  very  seriously,  Horn  -  5096-7 
Native  belief  in  cured  cases,  and  possible  con- 
fusion with  other  diseases  involving  glandular 
swellings,  Horn      -       -       5098-100, 5262-70 
Population  and  area,  Horn        -        -       -  5157 
Preventive  measures,  scheme  of,  Horn  5303-6 
considerable  Proportion  probably  concealed,  Horn 

5092,  5242-6 

Spread  of  disease  not  considered  very  dangerous 
except  to  Europeans,  Horn     -       -       -  5287 

Transmission  by  sexual  intercourse,  no  evidence 
to  show,  Horn  5172 


Volta  Eiver  District — continued. 
Sleeping  Sickness — continued. 
Treatment  .- 

with  Atoxyl,  failure,  but  this  perhaps  due  to 
irregular  administration,  Horn    -  5212-3 
by  Excision  of  glands  by  natives,  but  mistake 
in  describing   disease   as   sleeping  sickness 
suspected,  Horn  -       -        5098-100,  5262-8 
Trypanosomes  scantily  distributed  in  blood,  and 
more  frequent  in  gland  juice,  Horn  -  5259-60 
T.  dimorphon  found  on  shores  of  river,  Bouffard 

p.  219 

T.  gambiense  fovmd  in  man  chiefly  in  gland  juice, 
and  T.  brucei  vel  rhodesiense  not  found,  Horn 

5104-6,  5199 

T.  pecaudi,  proposed  experiment  to  prove  presence 
of,  Bouff'ard  p.  217 

Wade,  W.  M. : 

Medical  Officer.   Sleeping  Sickness  Duty,  Sunyani, 
Ashanti,  Evidence     -       .       .       .     pp.  288-9 
Theory  of  importation  of  infection  by  labourers  from 
the  north  referred  to,  Austen  and  Bagshawe  p.  292 
Reference     -       -       -       -       -       .       .p.  285 
Wallace,  Dr.  G.  F.,  references  -  pp.  259,  281,  282,  286 
Wart-hog : 

more  Diurnal  than  bush-pig  and  less  difficult  to 
exterminate,  Johnston        .        .       .       .  3088 

Infection  with  certain  trypanosomes,  Bruce,  pp.  232 
235  -6;  Dalziel,  p.  249. 

apparently  only  Reservoir  of  T.  simi;u  among  wild 
animals,  Bruce  -        -       -       -       -       -p.  234 

Water-buck : 

Infection  with  certain  trypanosomes,  Stohr,  5774-6; 
Bruce,  pp.  232,  235-6. 

Reservoir  of  T.  rhodesiense,  Dalziel  -  -  p.  249 
Week,  Dr.,  experiments  referred  to  -  pp.  256,  291 
Wenchi,  see  Ashanti. 

Wenyon,  Dr.,  reference     -----  3829 

West  Africa : 

see  also  Ashanti,  Gold  Coast,  Niger  and  Volta  River. 

Conditions  different  from  those  of  Uganda,  and 
game-destruction  experiment  advocated  for  com- 
parison, Dalziel  -        -       -       -       -       -  p.  250 

Game-clearing  expei'iments  by  French  Government 
suggested,  and  district  recommended,  Boubawd 

p.  227 

Native  herds  tolerant  of  trypanosomes  whei*e  newly- 
imported  animals  die,  and  investigation  suggested, 
Austen  and  Bagshawe         -       -       -       -  p.  291 

Sleeping  Sickness  : 

more  Chronic  in,  than  in  other  parts,  Plimmcr 

3244 

Conditions  not  explained  by  difference  between 
game  and  human  strains  of  trypanosome,  King- 
horn       -       -       -       -       -       -       -  p.  261 

Endemic,  Kinghorn    -       -       -        ■       -  P-  259 
Sporadic  nature  of,  Marshall      -       -        -  2023 
White,  Dr.  R.  S.,  references     -       -  pp.  281,  283,  284 
Whyte,  Mr.,  references,  Johnston      -  3169,  3172,  3189 
Wild  animals,  see  Game. 

Wildebeeste,  found  infected  with  trypanosomes  in 
Zululand,  Bruce  p.  232 

Wild  cat,  examined  and  found  free  from  infection, 
Bruce  p.  236 

Wild  pig,  found  infected  with  tryjDanosomes  in  Zulu- 
land,  Bruce  p.  232 

WOOSNAM,  R.  B.,  Game  Warden  in  East  Africa 
Protectorate         -       -       -      2208-488,  p.  276-8 

YORKE,  WARRINGTON,  M.D.  .- 

Conclusions  re  game  and  game  destruction  doubted, 

Taute,  pp.  228,  230 ;  Hoering,  p.  257. 
Evidence  of  .       -       -       -      378-741,  pp.  275-6 
Results  of  experiments  on  infectivity  of  flies  with 

T.  rhodesiense.  Ashworth   -       -       .       -  4256 
Statement  re  laboratory  boy  with  trypanosomes  in 

blood    not    exhibiting   signs   of   illness,  Bruce, 

150-4  ;  May.  6204-7. 
Views  on  Sebungwe  area,  reference.  Stohr     -  5673 
View  that  strains  of  trypanosomes  found  in  game 

are  pathogenic  to  man,  Ashxvorth       -       -  4185 

Y  4 


330     DEPARTMENTAL  COMMITTEE  OF  THE  COI.ONTAL  OFFICE  ON   SL.EEPIKG  SICKNESS:  INDEX. 


TORKE,  WARRINGTON,  M..!).— continued. 

Work  tends  to  prove  importance  of  game  as  reser- 
voir, but  point  not  considered  scientifically  proved, 
Neave        ...       -  .  4323-4 

References  1754,  2761,  5708,  pp.  225,  227,  229,  260, 

271,  286. 

Zambesi  River : 

Country  south  of  the  Zambesi  useless  for  settlement, 

Selons   3026 

Flies  found  in  fairly  open  scrub  country  along  south 

bank  of.  Kirk   2621 

Fly  f)assed  through  in  patches  along,  and  abundance 

of  game,  Kirh   2598-600 

no   Sleeping    Sickness   among  men,  though  men 

constantly  bitten.  Kirk  -  -  2601-2,  2640-1 
Zebra,  found  infected  with  tryjDanosomes  in  Zululand, 
Brnce    -        -        -  p.  232 

Zomba : 

Difficulties  in  carriage,  Pearce  -  4713-4,  4790-1 
Disappearance  of  fly  after  bush  cleared,  Johnston 

3077 

Flies,  great  fluctuations   in   number   at  different 
seasons  between  Fort  Johnston  and,  Pearce  4668 
Fly  area  near,  seasonal  variations,  Sharpe      -  p.  272 


Zomba — continued. 

Road  to  Blantyre,  suggested  experiment  on,  Garden 

3920 

Suggested  area  for  game-clearing  experiment.  Green 

p.  253 

Zoological  Society,  correction  of  statements  in  Pro- 
ceedings of,  June  1913  -       -       -       -       -  p.  285 

Zululand : 

Antelopes  in,  infected  with  T.  vivax,  Dalziel  -  p.  249 
Buffalo  found  infected  with  trypanosomes  in,  Bruce 

p.  232 

no  Case  of  sleeping  sickness  caused  by  T.  brucei, 

Taute  p.  229 

alleged  Disappearance  of  fly  after  most  of  game 
killed  off  by  rinderpest,  and  reappearance  when 
game  became  more  numerous.  Brace  -  121,  321 
Game  in.  examination  of  blood,  Bruce  -  -  p.  232 
no  Immune  race  of  oxen.  Bruce  -  -  -  307 
Koodoo  found  infected  with  trypanosomes  in,  Bruce 

p.  232 

Sleeping  sickness,  reason  for  absence  of,  but  a  few 
cases  may  have  occurred  without  being  I'ecognised, 

Bruce  117-9 

T.  brucei.  characteristic  of,  Bruce  -  -  p.  238 
Work  of  Sir  D.  Bruce  in,  reference,  May      -  6225 
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